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INTRODUCTION 


In recent years, the phase of botany having to do with plant 
distribution in all its relations has had such generous attention 
that while formerly local lists were received with a certain degree 
of tolerance, now they are not only sought for but desired. Botan- 
ical literature is full of treatments of the larger areas, and generous 
acknowledgment to local floras is the usual rule. In this paper and 
what is expected to follow later under the same head, the writer 
desires to record for the benefit of those who can use them certain 
observations with regard to the flora of that portion of his working 
field with which he is most intimate. 

Lehigh County is one of a group of counties in Pennsylvania 
which share the Kittatinny Mountains as a boundary. The 
northern boundary of the county follows the crest of this range 
westward for a distance of sixteen miles to corner with Berks. 
The western boundary is a straight line of twenty-nine miles 
extending south by east and is shared in common with Berks and 
Montgomery. On the south is Bucks County. On the east, 
Lehigh County shares with Northampton the Lehigh River as far 
as Catasauqua. The Second Geological Survey of Pennsylvania 
(1:D 3) well characterizes the county as “‘a nearly rectangular 
figure leaning northwest.’’ It includes an area of three hundred 
and sixty-four square miles. 

The Kittatinny Range, also known as the Blue Mountains, 

[The BULLETIN for January, 1911 (38: 1-44. pl. 1) was issued 15 F 1911.] 
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is a part of the Appalachian chain and in the county trends to 
the southwest from Lehigh Water Gap, with an even crest at an 
altitude of about 450 m., broken only by a few depressions and 
one noteworthy prominence, Bake-oven Knob, 473 m. The 
Shawangunk* sandstone and conglomerate of which this range 
consists belongs to the Lower Silurian Period of the Paleozoic 
Era. Only the south slope of the range is included within the 
county. Unlike the north slope, which is long, the south slope is 
short and steep, from a comparatively sharp and narrow crest, 
and almost uniformly rocky. A plateaulike shelf, composed 
largely of fallen talus from the mountain and resting on the under- 
lying shale formation, leads gently away from this steep slope. 
Many small streams rise here, and there are occasional areas that 
are marshy or boglike in character, but usually of very limited 
extent. In the vicinity of the Bake-oven, there arise Trout 
Creek draining into the Lehigh at Slatington, the Jordan Creek 
draining into the Lehigh at Allentown, and the Antelawny drain- 
ing into the Schuylkill in Berks County. 

Approximately twenty miles to the south are the South Moun- 
tains, or Durham and Reading hills, usually known locally as the 
Lehigh Mountains. This is a range of gentle slopes and rounded 
knobs with shallow intervening valleys quite unlike the long 
sharp-crested and rocky mountains to the north. In general 
within the county the north slopes are rather longer than the 
steeper south slopes, but small streams heading in the moist areas 
of marshy or boglike character in the shallow valleylike depres- 
sions between the ridges of the crests are found on both slopes. 
With the exception of some of the knobs, the average altitude is 
about 275 m. In New Jersey the region corresponding to this 
geological formation, which is topographical as well, is called the 
Highlands and from Pennsylvania southward forms a part of the 
so-called Piedmont Plateau. 

In the vicinity of these hills are outcrops of the Hardyston 
quartzite and sandstone of the Cambrian Period, which overlies 
the Pre-Cambrian rocks of which these hills are largely made up. 


* These rocks have been known as the Oneida and Medina sandstones and 
conglomerates but Dr. Benjamin L. Miller, of Lehigh University, has recently re- 
ferred them to the Shawangunk and this later term is here used through his courtesy. 
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Still farther south, approximately five miles, are the foothills 
of the South Mountain range, really a part of the main range 
which has here spread out to include the considerable area of the 
Saucon Valley. These hills are practically a continuation of that 
part of the South Mountain range which in Bucks County is known 
as the Durham Hills. To the southwest in the county these hills 
are more closely grouped and in this formation trend southwest into 
Berks County as far as the vicinity of Reading. In Cumberland 
County, where this range practically reappears and is properly 
called the South Mountains, it is a portion of the southern boun- 
dary of the Great or Kittatinny Valley. 

The greater part of the surface area of Lehigh County lies 
between these ranges in the Great or Kittatinny Valley. This 
long and broad valley, like the Kittatinny Range which it parallels, 
is an important geological as well as topographical feature in the 
East. The geological formations are of the Cambrian and Or- 
dovician periods of the Paleozic Era, and although they may be 
subdivided into various minor formations, fall naturally into two 
well marked divisions, lithologically as well as topographically, 
which may be characterized as the “‘slate’’ or ‘‘shale’’ and the 
‘“‘limestone’’ regions. Theshale occupies the greater surface area 
and overlies the limestone, which in turn overlies the Hardyston 
sandstone and quartzite that outcrops in the vicinity of the South 
Mountains and occupies relatively little surface area. 

This shale region differs very materially from the limestone 
region to the south. Its water courses greatly exceed those of 
the limestone region numerically, and by the mechanical cutting 
down of the hills have created numerous wide ravines with sharp 
rises to the uplands, creating a characteristic topography differing 
greatly from that of the limestone region to the south. 

As the shale region is approached the line of contact with the 
limestone plain is apparent in the landscape. Within the county 
this line is irregular on account of shale ridges that extend into 
the limestone region and widen the shale region westward as they 
join that formation in that direction. For this reason the shale 
region along the Lehigh River is about eight miles wide, but at 
the Berks County line it is twelve and one-half miles wide. Just 
south of the Kittatinny Range are high hills of approximately 
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240 m. or occasionally higher, increasing in altitude westward 
beyond the Jordan Creek, where in Lynn Township they receive 
the name of Shochary Ridge, and culminating in the Spitzberg, 
330 m. The effect of these ridges on the drainage of the northwest 
portion of the county is marked. Still farther westward beyond 
the county these ridges rise as high as the Kittatinny Range. In 
general the entire topography of this formation is characterized by 
a multitude of short valleys and rounded hills, which range in 
altitude from less than 180 m. to the maximum above quoted. 
The average altitude of this ‘‘plain,’’ which it really is, must be 
approximated from these elevations but can be stated at about 
210 m. ; 

The limestone region in general is about 60m. lower than the 
shale region and is characterized by broad river valleys and more 
gentle rises from the streams to the comparatively even uplands. 
The resulting topography is like a gentle plain in appearance when 
viewed from the South Mountains and differs markedly from the 
rugged shale plain to the north. Inthe vicinity of the streams 
outcrops and rocky talus slopes are present. The soil is charac- 
terized by greater fertility than the colder, moister soil of the shale 
region and for this reason the region is largely. under cultivation. 

The Saucon Valley between the hills of the South Mountain 
range is almost exclusively of limestone formation with a bit of 
shale, originally continuous with the formations of the Kittatinny 
Valley, and is little varied in topography, a lovely valley of mostly 
cultivated land framed by the hills of the South Mountain range. 

On the south the county barely touches the ‘‘red sandstone, 
shale, conglomerate and trap”’ rocks of the Triassic Period of the 
Mesozoic Era. 

The Lehigh River is the largest stream of the county. From 
Lehigh Water Gap to Allentown, where it is deflected eastward 
by a spur of the South Mountain, it flows through the shale and 
limestone country, and a number of clifflike outcrops and sharp 
rises of talus slope exist as the result of its erosion. 

Several creeks, including Trout Creek, Rockdale Creek, Fells 
Creek, Spring Creek, and Coplay Creek, drain into it between these 
points, but about five-sixths of the drainage of the county is 
directed toward Allentown, where the combined Jordan Creek 
and Little Lehigh River discharge into the Lehigh. 
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The Jordan Creek has its rise at the base of the Bake-oven in 
the Kittatinny Range and has numerous branches within the 
shale region. In the limestone region, which it enters somewhere 
in the general vicinity of Guthsville, being deflected eastward 
here by the Huckleberry Ridge, a shale ridge, the Jordan Creek 
has practically no branches. Its valley from Guthsville north- 
ward is of great beauty, the tortuous windings of the river bed 
giving rise to ever changing vistas. The sharp rises are frequently 
clothed with hemlock and pine, sometimes in almost pure stands, 
and are usually beset with low clifflike outcrops along the water’s 
edge as well as higher up the slopes. In the limestone region the 
stream is dry as far as Helfrich’s Springs for a part of the year. 

The Little Lehigh River rises in the South Mountains in Berks 
County and flows entirely within the limestone region within the 
county. With the exception of Trout Creek (the second of that 
name in the county), which empties the drainage of a part of the 
north slopes of the South Mountains into the combined Jordan- 
Little Lehigh at Allentown, all the drainage of the north slope of 
the main range of these hills within the county reaches this stream 
by its several tributaries. It is fed by numerous springs and some 
streamlets, having their sources in the limestone as well as the shale 
region, and has a strong and constant flow even in seasons of 
drought. Conifers are practically absent from the gentler wooded 
slopes of the valley of this stream, which lack the wilder aspect of 
the valley of the Jordan in the shale region. 

These streams, together with the Saucon Creek draining the 
Saucon Valley into the Lehigh River in Northampton County, 
the Antelawny Creek already mentioned, and some streams reach- 
ing over the border into the county on the south, constitute prac- 
tically all of the streams of importance in the county. 

Many water courses of the shale region in general are dry in 
summer and there are comparatively few permanent moist areas 
of marshy or boggy character of any extent excepting along its 
contact with the formations of the Kittatinny Range. Along this 
range are many such areas, however. The limestone region in 
respect to such areas resembles the shale. On and in the vicinity 
of the South Mountains are a number of moist areas of boggy 
character, usually wooded or shaded by low growth such as alders. 
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A large proportion of the area of the county is given over to 
agriculture but there is a-large percentage of woodland in the 
vicinity of the mountains. On the South Mountains the wood is 
cut at intervals but the new growth seems to develop quickly 
enough to hold the soil cover well and to restore original conditions 
with maturing growth. The forest cover of the mostly denuded 
slopes of the Kittatinny Range is usually rather thin excepting 
on the shelflike plateau along its base, which however is also 
frequently denuded, like all our eastern wood cover. Between 
the mountains the greater proportion of woodland is along the 
slopes of the streams but there are frequent scattered areas of 
woodland, especially in the shale region, increasing northward 
toward the mountains. The forest cover of the South Mountains 
and southward is practically purely deciduous in character, but 
northward conifers begin to appear in the limestone region, in- 
creasing northward, and at places in the shale region and in the 
vicinity of the Kittatinny Range equal and perhaps outnumber 
the deciduous trees. 

As far as its flora is concerned, Lehigh County with reference 
to its zonal position must be included entirely within the Allegha- 
nian area of the Transition. 

In Bucks County, just south of Lehigh, and in the counties 
thence westward there occur areas where typical Carolinian species 
occur in association. These areas trend rather definitely east- 
ward and westward, roughly parallelling the mountains, and mark 
the extension northward in that direction of typical Carolinian 
association. There are no such areas within Lehigh County. 

As to its position with reference to the larger rivers of the region, 
the Delaware, the Schuylkill, and the Susquehanna, which partly 
flow within Carolinian territory and aid in the extension of Caro- 
linian flora toward the mountains, Lehigh County lies between the 
Delaware and the Schuylkill. The Lehigh River is a large river 
but it is deflected eastward by the South Mountains to enter the 
Delaware without passing south of these hills. Its source is in 
Lehigh Pond in the ‘“‘Poconos’’ of Wayne County, an area rich 
in species of normal Canadian association. Some of the species 
found in normal association in the mountains occur in the county 
along this stream. 
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Glaciation, which has had such a marked effect on the flora of 
the corresponding region eastward, principally in New Jersey, is 
absent from the county. The extensive boggy areas characteristic 
of that region are not represented and many of the northern species 
found in association in these areas do not occur here. 

The terminal moraine, where it crosses the Delaware River near 
Belvidere, New Jersey, and the Kittatinny Mountains a few miles 
west of Delaware Water Gap, is only about twenty miles distant 
from the county, and the proximity of the great ice sheet of the last 
glacial invasion must have had its influence on the flora of the 
county, or at least that portion lying within the Great Valley. 

It would appear to a certain extent from its position that 
Lehigh County is so placed as to include within its boundaries 
many normally ‘“‘southern’’ and “‘northern”’ plants. It is true 
that on account of these extensions the flora of the county is rich 
and that some species apparently have their limit of extension 
within the county, but it is doubtful whether Lehigh County 
equals in number of species any of the counties that bound it, 
with the possible exception of those to the north. This is an 
inference due to a review of some of the factors influencing the 
flora of this region, which have been briefly sketched. Thus, 
Berks, Montgomery, Bucks, and Northampton counties include 
within their boundaries many of the species of typical association 
in the mountains to the northwest, principally along the Delaware 
and Schuylkill rivers. All of these counties excepting Northampton 
are rich in extensions of Carolinian flora, which extends well up 
the river valleys. Northampton County shares with Lehigh the 
Lehigh River, and in addition its flora is enriched by the addition 
of a number of species associated with the glaciated region, be- 
sides such species as find their way into that county along the 
Delaware River. Whether the position of Lehigh County is 
unique with reference to the flora of the region when compared 
with these bounding counties will best be proven by future records. 
It has seemed sufficient to the writer to merely indicate such a 
possibility. 


Lehigh County is probably represented in the older collections, 
but it might prove difficult to confirm some of the older records 
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because Lehigh County was erected from Northampton on March 
6, 1812, and enlarged in 1852 and 1859. A collection made by C. 
F. Beitel (approximately 1830-1865) is a part of the herbarium 
at Muhlenberg College, but it gives no dates or localities, though 
presumably partly collected in this region. There is a record 
of Elias Durand (1794-1873), the Philadelphia botanist, having 
botanized along the Lehigh River in the county. Among the 
Moravians there have always been some persons who were inter- 
ested in botany. Among those who have visited the county in 
their collecting may be mentioned Rev. Lewis David de Schweinitz 
in the fungi, F. A. Wolle in fresh water algae, and Eugene A. Rau 
in the bryophytes. Mr. Rau’s collections in the county have 
however not been confined to the bryophytes but include inter- 
esting records in the pteridophytes and spermatophytes. Dr. 
A. L. Huebener, of the Moravian Seminary, also collected in the 
region. His collection is a part of the Seminary . herbarium. 
Prof. T. C. Porter also visited the county, though his list shows few 
records for the county. Dr. A. F. K. Krout, of Glenolden, Pa., 
resided in the Borough of Coplay in the county from 1869 to 1892 
and refers to Capt. P. A. Lantz, of Saegersville, in the county as 
a coworker at the time. Dr. Krout collected actively during his 
residence in the county, and his collection, including seme from 
the collection of Capt. Lantz, is now a part of the herbarium of 
the Philadelphia Botanical Club at the Academy of Natural 
Sciences at Philadelphia. Until his death several years ago, 
Dr. William Herbst, of Trexlertown, collected chiefly in the fungi. 
For severa years, during Dr. Philip Dowell’s connection with 
Muhlenberg College, a large part of his leisure was given to col- 
lecting in the county. The writer acknowledges with pleasure 
his great indebtedness for his knowledge of field botany, especially 
in the pteridophytes, to Dr. Dowell, with whom he was usually 
associated on these excursions. Mr. D. W. Hamm, a student at 
that time and now a teacher, also an associate in field excursions, 
has retained his interest in the study. Mr. C. N. Lochman, who 
is associated in business with Mr. E. A. Rau in Bethlehem, is an 
active field worker who has frequently botanized within the county. 
Mr. C. C. Bachman is an active field botanist and has collected 
considerably in the county. Other botanists of adjoining counties 
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have botanized within the county, and several visits by members 
of the Philadelphia Botanical Club have been made. The fol- 
lowing residents of the county are likewise interested in our flora: 
Rev. Dr. J. A. Bauman, Messrs. M.S. Hartung and H. D. Bailey, 
and Rev. W. N. Kopenhaver. 


In the following list, unless otherwise indicated, in every case 
where a station has been named, its exact distance is given in a 
carefully approximated direction from some name onthe Topo- 
graphical Maps of the U. S. Geological Survey, which cover all 
but a small portion of the county. The actual bog, streamlet, 
etc., may not appear on these maps but exists nevertheless and 
the above method is intended to standardize these citations and 
make the use of local terms subordinate. Distance from the City 
of Allentown has been given from the Center Square. 
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PTERIDOPHYTA 


In the following list the writer has attempted to present, with 
particular reference to Lehigh County pteridophytes, some ob- 
servations that may be of more general interest. For the sake 
of brevity these observations have been reduced to a minimum. 
Stations have been mentioned for some of the rare or less frequent 
species and an attempt has been made to have the original dis- 
coverers of such stations receive the credit that is due them. In 
this connection it has not been thought necessary to mention more 
than the original collection from a station. 

Material from practically all of the stations mentioned is in 
the herbarium of the writer as well as, in part at least, in that of 
other collectors. The inclusion of all the data would only increase 
the list unnecessarily. The exact measurements given are from 
herbarium material almost exclusively. They are used merely 
as a guide in connection with average or luxuriant growth. The 
figures in parenthesis following the length of leaf indicate length 
of stipe + length of blade. Herbaceous and evergreen are not 
to be taken too literally but serve to indicate comparative hardi- 
ness of the species. Itis well known that sterile fronds in general 
outlast the fertile and it has not been thought necessary to indi- 
cate in every case the part protection plays in the apparent hardi- 
ness of a species. Seasons vary too with the years. 

In general the pteridophytes of the county follow in relative 
frequency and abundance certain broad lines due to the distribu- 
tion of habitats favorable to their growth. The term ‘the South 
Mountains”’ used in this connection is general and includes all 
of the hills of this range but refers particularly to the main ridge 
of these hills, about three miles southward from Allentown, called 
Lehigh Mountain, On some of the spurs and outlying hills of 
this range some species, like the spinulose wood ferns, become rela- 
tively less abundant, especially to the south within the county. 


ADIANTUM PEDATUM L. 


General in moist situations, growing on all formations and soils, 
but most abundant in boggy areas and along streams on the South 


Nore: Where the collector's name is not given the specimens were collected by 
the writer. 
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Mountains. Rather frequent in moist situations on the talus 
slopes and at the bases of outcrops along the streams. On the 
wet ‘‘shale’’ formations along the Lehigh River, fronds 3.4 dm. 
long by 4.1 dm. wide with stipe 4.1 dm. long have been collected. 
This represents maximum luxuriance, the fronds in general being 
less luxuriant. Fruits late July and August. Herbaceous. 
withering early, but has been found in protected situations still 
green in November. 


ANCHISTEA VIRGINICA (L.) Presl 


Collected at a single locality along the Kittatinny Mountains 
north to west of Slatedale, August 9, 1909, 2704. 

It occupies an area of 20 feet in circumference, in practically 
pure association, in a low shallow depression filled with water for 
a part of the year but dry in summer. Also in somewhat similar 
habitat just south of this station along the public road running 
parallel to the mountain (October 10, 1909, 2285), an area of rather 
limited extent, marshy for a part of the year but later drier, with 
sphagnum beds, etc., a duplicate of similar places along the range. 
It has not been found fruiting abundantly, a condition probably 
not normal as the writer has collected it near Saylorsburg in Mon- 
roe County, Pa., on July 25, heavily fruited and in abundance. 
Fronds 9.8 dm. (3.7 + 6.1) long and 2.6 dm. wide represent rather 
below average luxuriance. Herbaceous. 

The frequent occurrence of this species in abundance along the 
coast and in association with Carolinian flora farther inland is to 
be expected, but still farther inland, especially in the mountainous 
region away from typical Carolinian association, its occurrence is 
always of interest. 


ASPLENIUM EBENOIDES R. R. Scott 

Lehigh County, in Porter’s list. Helfrich’s Springs, 17¢ miles 
northwest by north of Allentown, 1901, Hartung. Along the 
Little Lehigh, 1% miles southwest of Allentown, July 16, I9o1, 
Hamm; December 8, 1907, 1063. 2 miles southwest of Allentown, 
August 3, 1901, 97. Along the Jordan, 4% mile west of Jordan 
Bridge, September 2, 1907, 856. Along the Lehigh River, 4% 
mile below Ferndale, August 21, 1908, 1484. Along Cedar 


i 

| 

| 


56 Pretz: Frora or LeniGH County, PENNSYLVANIA 


Creek in Dorney’s Park, March 19, 1910, 2324. Along the Jordan, 
134 miles northwest of Kernsville, November 6, I910, 3701. 
Along the Little Lehigh, 134 miles northwest of Emaus, December 
22, 1907; November 24, 1910, 3137. 

All occur on limestone with the exception of 3101, which was 
collected on shale. 

As far as the writer has been able to ascertain, no less than 25 
specimens of this fern have been collected in the county. The 
reader scarcely needs to be reminded of the abundance of the 
putative parent species of this hybrid in association in the county. 
These specimens have come from 7 stations, a station being defined 
for the purposes of this statement as some isolated area, wooded 
or not, separated by cultivated land from an adjacent station. 
Thus plants were taken at Helfrich’s Springs at two places about 
one-third mile apart. No station as conceived by the writer is 
nearer to any other station than one-half mile. Of 6 plants left 
in the field, not included with the 25, 3 are known to have disap- 
peared. All but 6 of the specimens noted are or have been a part 
of the writer’s herbarium and represent all of the stations. Credit 
for finding a number of these is due to E. S. and W. Mattern, who 
have frequently been the writer’s field companions. Some ob- 
servations of interest with reference to this species have been made 
by the writer but would prove too lengthy for the purposes of 
this list. 

ASPLENIUM MONTANUM Willd. 

On rocks of Hardyston sandstone, southwest of Mountain- 
ville, on the South Mountains, Idlewild, 1872, Krout; January 25, 
1908, 1073. On ‘‘shale” along the Jordan Creek, 114 miles west 
to northwest of Kernsville, November 6, 1910, 3095. 

In fair abundance at both stations. Growing well shaded at 
both stations but less luxuriant at the first named than at the 
second, where fronds 17 cm. (8+9) long and 4.5 cm. wide have 
been collected and represent maximum luxuriance. Can be col- 
lected in July with old fronds still in good condition and new fronds 
starting to fruit but is in best condition in late fall. Evergreen. 

The recorded stations for this species in New Jersey and Penn- 
sylvania, limiting the southwest extension of the species from the 
mountains, are Delaware Water Gap in New Jersey, and in Penn- 
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sy!vania, Easton, Northampton County, Lehigh County on the 
South Mountains,Chester, Lancaster, and York counties. Along 
the Lehigh River in Carbon County there are a number of stations. 


ASPLENIUM RUTA-MURARIA L. 


Near Helfrich’s Springs, 24 miles north by northwest of 
Allentown, 1882, Krout. Along the Little Lehigh, foot of 17th 
Street, Allentown, October 2, 1900, Hamm. 134 miles southwest 
of Allentown, October 21, 1900, Dowell 1036. 2% miles southwest 
of Allentown, August 3, 1901. 11 miles west by northwest of 
Emaus, December 22, 1907, 1064. Along the Jordan, 34 mile 
east of Jordan Bridge, October 30, 1910, 3062. Along the Little 
Lehigh, 1!4 miles northwest of Emaus, November 24, 1910, 3740. 
Near Salsburg Church, 34 mile north of the last, 3742. 

Occurs only on limestone in the valleys of Jordan Creek and 
the Little Lehigh, where it may be expected throughout. Not 
usually abundant excepting in the woods near Salsburg Church 
and at Helfrich’s Springs, where quarrying has done much injury 
to the station. In shaded and exposed situations. Fruiting 
fronds 10 cm. (6+4) long and 3 cm. wide represent maximum 
luxuriance but fruiting fronds 2 cm. long have been collected. 
Fruits in July, but is at its best in fall. Evergreen well through 
the winter, especially the sterile fronds. The species varies in 
the shape and cutting of the pinnules or ultimate segments, from 
narrow and lacerate to broad or round-wedgeshaped and merely 
crenate or toothed. Apparently this species is to be expected 
on limestone in eastern Pennsylvania and on corresponding forma- 
tions in northern New Jersey. 


‘ASPLENIUM PLATYNEURON (L.) Oakes 


General throughout, on all soils and formations and in all 
situations excepting wet ground. Frequently lining roadsides 
and railroad embankments in abundance but no less frequent and 
abundant in varying situations elsewhere. Sometimes growing 
in the clefts of rocky outcrops. Specimens with fronds 5.1 dm. 
(0.6+4.5) long and 3 cm. wide represent a fair average for lux- 
uriant plants. Collectedin fruit on June 26. Sterile and fertile 
fronds lasting well through winter but usually prostrate in 
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The writer knows of no species that is more evenly distributed 
in the county. On limestone and especially shale it tends to 
become serrate, and forms with not only some of the pinnae of 
the fertile frond serrate but the sterile also, are not rare. (On 
“shale” along Jordan Creek 114 miles northwest of Kernsville, 
November 6, 1910, 30906.) 

Mr. E.S. Mattern found a plant on Hardyston sandstone along 
the Little Lehigh River, 134 miles west by northwest of Emaus, 
near Salsburg Church, which corresponds to the named variety 
Hortonae.* This plant grew true for two seasons and when 
collected (July 17, 1908, 7351) had three fronds of fertile form fully 
expanded, averaging 2.4 dm. (0.4+2) long and 3 cm. wide, but 
quite sterile, a correlated character of the variety as originally 
described. 

ASPLENIUM TRICHOMANES L. 

Generai on shale and limestone outcrops, not infrequently 
locally abundant. Has been recorded sparingly by the writer 
on Hardyston sandstone on the South Mountains 1144 miles 
(March 28, 1908) and 1 mile (October 16, 1909, 2299) southwest of 
Mountainville, and on Shawangunk sandstone at Lehigh Gap 
(January 19, 1908, 1069). Fronds 19 cm. (3+16) long and 1.2 
cm. wide represent maximum luxuriance, as do rosettes 17 cm. 
in diameter. Fruits in July. Evergreen. 

In the county the species is ‘‘common”’ on the shale and lime- 
stone but rare on other formations. In the mountains to the 
north in the vicinity of the Lehigh River, the writer has found the 
species very infrequent. 


ATHYRIUM ACROSTICHOIDES (Sw.) Diels 


Frequent and abundant in boggy places and along streams on 
the South Mountains. Occurs on shale 14 mile south of Saegers- 
ville (July 7, 1907, 586), along the creek °g mile east of Hoffman 
(May 16, 1909), and at the base of the cliffs along the Lehigh River 
above Rockdale (May 16, 1909). Also in Lower Milford Township, 
13< miles southwest of Locust Valley, in the vicinity of a branch 
of East Swamp Creek (July 17, 1910, 2666). It may be expected 
throughout. Fronds9.8 dm. (3.5+6.3) long and 2.1 dm. wide rep- 
resent average luxuriance. Heavily fruitedin shade by August 6 
but has been collected in fruit as early as July 13. Herbaceous. 


* Asplenium ebeneum Hortonae Day. Rhodora 3: 1. pl. 22. 2 Ja Igor. 
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ATHYRIUM FILIX-FEMINA (L.) Roth 
General throughout, on all soils and formations. Most abun- 
dant in the bogs and along streams on the South Mountains. 
Fronds 9 dm. (3.6+5.4) long and 2.8 dm. wide represent average 
luxuriance in one form of the species. It has been collected with 
mature fruit on July 2. Herbaceous. The variability of this 
species is well known. 


BoTRYCHIUM DISSECTUM Spreng. 


Not infrequent throughout, but most general and abundant 
on the South Mountains. Plants with fronds 10.5 cm. long and 
18 cm. wide and standing 4.5 dm. high to top of fertile frond 
represent maximum luxuriance. One plant in fruit with blade 
1.5 cm. long and 2.5 cm. wide standing 9.5 cm. high has been 
collected. Collected in fruit on August 25. Fertile fronds have 
been found still erect in November but are generally prostrate 
and withering at that time. Sterile fronds turning bronze red 
and lasting through the winter. 


BotryYCHIUM LANCEOLATUM (S. G. Gmel.) Angs. 

Vicinity of bog 1 mile south by southwest of Mountainville, 
September 25, 1909, 2248. Back of Gruver’s, along the third 
streamlet, 134 miles east by northeast of Mountainville, September 
25, 1910, 2984. Above Idlewild, along streamlet at Mountain- 
ville, October 8, 1910, 3008. 

Collected only at these stations on the South Mountains. 
Only eight plants have been seen, the largest standing 16 cm. 
high. Attention is directed to the dates when the spores were in 
good condition as well as the comparative rarity of the plants. 
B. neglectum on these dates had entirely disappeared from the 
stations where it was earlier abundant. 

All stations for this species are from counties in the mountains 
to the north and northwest, excepting the above and a record 
published in Torreya * by W. H. Leibelsperger for Fleetwood, 
Berks County. 


BoTRYCHIUM NEGLECTUM Wood. 
Second streamlet one mile east northeast of Mountainville, 
May 30, 1907, D. W. Hamm; same place and date, 349. First 
streamlet 1 mile southwest of Mountainville, June 8, 1908, 1233. 


* Torreya 7: 215. 19 N 1907. 
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Vicinity of spring near Waldheim, 14 mile southwest of Mountain- 
ville, June 13, 1908, 7248. Vicinity of bog 1 mile south by south- 
west of Mountainville, June 14, 1908, 1259. Second streamlet 
134 miles southwest of Mountainville, June 28, 1908, 7302. Aban- 
doned ore pits west of above station, May 29, 1909, 1857a. Near 
Gruver’s, along third streamlet, 1% miles east by northeast of 
Mountainville, June 15, 1910, 2545a. 

All of the stations are on the South Mountains. Inclined 
to abundance at the third, fourth, and sixth stations. A plant 
standing 2.7 dm. high has been collected and represents maximum 
luxuriance, though plants approaching these figures are not in- 
frequent. A plant with the sterile segment 7.5 by 8 cm. has been 
collected and is closely approached by other plants in the writer’s 
herbarium. Plants 8 cm. high with clearly defined characters 
have been collected. Has been found well out of the ground but 
not unfolded on April 11 and has practically disappeared late in 
July. Collected with ripe fruit on May 29. Variable with very 
suggestive forms. 


BoTRYCHIUM OBLIQUUM Muhl. 


The same remarks used in connection with B. dissectum apply 
also to this species. Specimens have been collected that exceed 
the measurements given under that species. 

Both this and B. dissectum are very variable and forms sug- 
gesting intermediates have been collected. Sometimes varying 
in abundance locally, the habitats of both species appear identical, 
though certain forms of B. obliquum are apparently associated 
with the wet shaded bogs. 


BoTRYCHIUM SIMPLEX E. Hitchcock 


Near Gruver’s, along third streamlet, 13¢ miles east by 
northeast of Mountainville, June 15, 1910, 25450. 

Plants collected at the above station have been referred to 
this species. Some doubtful material from another station, which 
may belong here, has been withheld. R. C. Benedict in a recent 
revision of the Botrychiums observes that they constitute ‘‘a 
complex group” and that “‘the question of specific limits is by no 
means settled.’’ An active interest in the observations on this 


group has apparently developed, which will undoubtedly lead to 
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a better understanding of the group and very probably affect a 
revision of this list materially. 


BoTRYCHIUM TENEBROSUM A. A. Eaton 
Along streamlet above Mountainville, July 4, 1900, Dowell 830. 
Along second streamlet 134 miles southwest of Mountainville, 
July 13, 1907, 604. Both stations are on the South Mountains. 
Edge of a bog, on a spur of the South Mountains along the Lehigh 
River, 144 miles northwest of Strassburg (S.E. Allentown), 
July 4, 1908, 1375. 

Practically absent from the original station detected by Dr. 
Dowell but still occurring sparingly at the stations later detected 
by the writer. It has been collected in good condition as early 
as June 6 and as late as July 24. At this time B. neglectum was 
withering or had disappeared. The third station was visited again 
on May 28 of this year [1910] and several plants were found coming 
up. Plants ranging from 4.5 cm. to 18 cm. in height have been 
collected. One plant with some portions of the sterile segment 
fruiting has been collected. 


BoTRYCHIUM VIRGINIANUM (L.) Sw. 


General throughout, on all soils and formations. Frequently 
abundant. The writer has a record of a plant standing 8 dm. high 
from ground to top of the erect sporophyl. This represents above 
maximum luxuriance, the plants in luxuriance being usually some- 
what lower. Collected as early as May 30 but is mature in the 
middle of June. Herbaceous, the sterile segment lasting well 
into fall. 


CAMPTOSORUS RHIZOPHYLLUS (L.) Link 


On gneissic rocks, on a spur of the South Mountains, 7% mile 
northeast of Strassburg ( S. E. Allentown), September 7, 1907, 
898. On gneissic rocks, Big Rock, 1 mile southeast of Moun- 
tainville, October 12, 1907, 1032. On Hardyston sandstone, 
114 miles southwest of Mountainville, May 9, 1908. On gneissic 
rocks, Idlewild, Mountainville, 1909, E. S. Mattern. On gneissic 
rocks, Powder Valley, August 28, 1910, 2892. On gneissic rocks, 
1 mile southwest of Macungie, November 13, 1910, 31779. 

All of the above stations are on the South Mountain range. 
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Rare at the stations named above but so general and often so 
abundant on shale, and especially limestone, that any mention of 
stations on these formations would be useless. The species may 
occupy niches or grow in large patches on outcrops but is equally 
at home on loose talus in shade or in the open. It has not been 
found growing among moss on tree trunks, but with moss on some 
outcrops it suggests strongly epiphytic tendencies. Most luxuriant 
and freely proliferous in connection with moist, mossy situations 
on large talus or sometimes on outcrops. Fronds 4.2dm. (1.1+3.1) 
long and 2.5 dm. wide represent maximum luxuriance. Fruits 
in August. Evergreen. 

On limestone and shale the tendency to prominent auricles 
and undulate margins is very pronounced. Fronds very much 
incised have been collected. (On limestone, 13¢ miles northwest 
of Emaus, January 1, 1908, 1068.) Forking fronds with both 
tips proliferous have been collected. (On shale, *¢ mile east of 
Jordan Bridge, October 30, 1910, 3065; 11% miles northwest of 
Kernsville, November 6, 1910, 3067.) Also fronds with auricles 
lengthened and proliferous. (On limestone, 15¢ miles north by 
northwest of Emaus, December 22, 1907, 1065; on shale, 4 mile 
northwest of Kernsville, November 6, 1910, 3088.) 


CHEILANTHES LANOSA (Michx.) Watt 


In fair abundance 14 mile northwest of Kernsville on an outcrop 
of shale along the Jordan facing south, May 9, 1909, 1765. Fronds 
2.3 dm. (0.9+1.4) long and 3.5 cm. wide represent average luxuri- 
ance. Fruits July. Evergreen, lasting well through the winter. 

Apparently this is not a rare species in the counties to the 
south of Lehigh but this is one of the stations limiting the extension 
of the species toward the mountains. 


DENNSTAEDTIA PUNCTILOBULA (Michx.) Moore 


General throughout, a frequent species of roadsides and edges 
of woodlands, clearings, etc. In the mountains frequently abun- 
dant in open sunny places in the woods. Sometimes growing 
from niches or crevices on outcrops. Fronds measuring 8.3 dm. 
(1.8+6.5) long and 2.1 dm. wide represent maximum luxuriance. 
Collected in mature fruit on July 12. Herbaceous, but has been 
found still green in November. 
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Dryopterts Boortit (Tuckerm.) Underw. 
D. cristata intermedia Dowell 


One-fourth mile south of Saegersville, July 7, 1907, 535. In 
bog and along streamlet 174 miles southwest of Mountainville, 
August 3, 1907, 704. Near Waldheim, 4 mile southwest of Moun- 
tainville, October 16, 1909, 2287. General vicinity of bog 1 mile 
south by southwest of Mountainville, November 12, 1910, 3107. 
Along streamlet *¢ mile east of Shimersville, November 13, 1910. 
3128. Vicinity of streamlet 1°¢ miles southeast of Emaus, 
November 13, 1910, 3134. 

Approaching anything like abundance in only a limited boggy 
area near Saegersville, the only station noted in the county outside 
of the vicinity of the South Mountains. Not rare, neither inclined 
to abundance at the other stations, which would indicate that this 
species is to be expected in bogs on the South Mountains and 
elsewhere in association with the other related members of the 
Dryopteris group. Fronds 9.1 dm. (2.7+6.4) long and 1.5 dm. wide 
represent maximum luxuriance. Collected with ripe fruit on 
June 28. Sterile fronds evergreen, the fertile lasting well into 
winter. Variable. 


DrYOPTERIS CRISTATA (L.) A. Gray 

Lehigh Mountain along Lehigh River, 2 miles southwest of 
Bethlehem, September 1878, E.A. Rau. Streamlet above Moun- 
tainville, August 8, 1900, Dowell 903. Third streamlet 134 miles 
east northeast of Mountainville, September 15, 1900, Hamm. 
Bog 14 mile south of Saegersville, July 7, 1907, 536. Bog and 
streamlet 17¢ miles southwest of Mountainville, July 13, 1907, 
615a. Bog west of Trexlertown, November 14, 1908. Near 
Waldheim, 14 mile southwest of Mountainville, October 16, 1909. 
Vicinity of woods and creek 1° miles southwest of Locust Valley, 
July 17, 1910, 2667. Vicinity of bog 17 miles east by northeast 
of Mountainville, October 1910, H. D. Bailey. Vicinity of mine 
holes 14 mile northeast of Lanark, November 5, 1910, 3074. 
114 miles south of Schnecksville, November 6, 1910, 3076. 1% 
miles south by southeast of Mountainville, November 12, 1910, 
3104. Bog and streamlet 1 mile south by southwest of Moun- 
tainville, November 12, 1910, 3708; farther west, 3109. Roadside, 
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south to southwest of Macungie, November 13, 1910. Streamlet 
3g mile east of Shimersville, November 13, 1910, 3129; streamlet 
134 miles southeast of Emaus, same date, 3132. 

This species is of such frequent occurrence on the South 
Mountains that it may be expected throughout in wet boggy 
situations, though apparently absent from some areas and portions 
of others. It is abundant at the Saegersville station, where, grow- 
ing in a deep shaded boggy area, it inclines to luxuriance as it does 
at places on the South Mountains. Found in open as well as shaded 
situations. Fronds 8.8 dm. (3.2+5.6) long and 1.3 dm. wide 
represent maximum luxuriance. Fruits late in June. Sterile 
fronds evergreen, the fertile lasting into late fall or early winter. 
Variable. 


DRYOPTERIS CRISTATA X MARGINALIS Davenp. 


General vicinity of streamlet at Mountainville, 1900, Hamm. 
Streamlet 44 mile east of Mountainville, June 22, 1901, 74. In 
bog and along streamlet 17 miles southwest of Mountainville, 
July 13, 1907, 615a. Boggy area 44 mile south of Saegersville, 
June 20, 1908, 7272). General vicinity of bog 1 mile south to 
southwest of Mountainville, November 12, 1910, 3717; correspond- 
ing area about 14 mile west, 3774. Along road about 7¢ mile 
south to southwest of Macungie, November 13, 1910, 31715. 
Vicinity of streamlet 1°¢ miles southeast of Emaus, November 13, 
1910, 3733. 

This hybrid, as the stations show, is widely distributed on the 
South Mountains and it is quite safe to say that it may be expected 
throughout in favorable habitats where its putative parents are 
present. Rare at all of the stations, though at some of the stations 
on the South Mountains a number of plants are present. Mostly 
in shade but has been collected in the open. One fertile frond 
10.4 dm. (2.7+7.7) long and 2.3 dm. wide has been collected but 
represents rather above maximum luxuriance. Fruits late in 
June. Fronds early prostrate, the sterile of some plants lasting 
well through the winter. Fertile fronds perhaps hardier than those 
of D. cristata. 

In general the fronds collected in the county have been re- 
markably regular in outline and usually offer little difficulty in 
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identification in the field. Material collected previous to August, 
1907, by Mr. Hamm and the writer, lay undetected and not defin- 
itely assigned until identified by Dr. Dowell, who visited the 
writer at that time for the purpose of collecting this hybrid growing 
in the open. While the measurement given is unusual, clumps of 
this hybrid occur in which the fronds incline to luxuriance and do 
not fall far short of these figures. 


Dryopterts GOLDIANA (Hook.) A. Gray 

Boggy area and along streamlet 114 miles northwest of Strass- 
burg, Krout; July 14, 1907, 639. Along streamlet 134 miles south- 
west of Locust Valley, J. S. Moyer; September 12, 1909, 2785. 
Along streamlet 1 mile south by southeast of Spring Valley, May 
15, 1900, C. N. Lochman. 

Gaining in abundance at the first named station and fairly 
abundant at the second, where the trees have been cut from the 
low area on which the species grows. The second station, dis- 
covered by Dr. I. S. Moyer, the Bucks County botanist, is that of 
the published record in the Bucks County lists. The station is 
very close to the county line butin Lehigh. | Bucks has however an 
authentic record of this species from Buckwampum. One frond 
11.9 dm. (4.8+7.1) long and 5.5 dm. wide, representing rather 
above maximum luxuriance, has been recorded from the first sta- 
tion, where however the species rather inclines to luxuriance. Col- 
lected with mature fruit on July 4. Herbaceous, withering early 
but still green in November, though usually prostrate at that time. 

Apparently, this species is local in its distribution in this region. 


DRYOPTERIS !NTERMEDIA (Muhl.) A. Gray 
General throughout, on all soils and formations in moist 
situations, sometimes in niches on rocks and outcrops. Frequent 
and most abundant on the South Mountains. Fronds 6.6 dm. 
(2.1+4.5) long and 2.6 dm. wide represent average luxuriance. 
Collected with ripe fruit on June 20. Evergreen, lasting through 
the winter but early prostrate. 


DRYOPTERIS INTERMEDIA XMARGINALIS Benedict 


A fine plant of this hybrid was discovered in a low, moist 
shaded area in the vicinity of the abandoned mine holes along 
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Saucon Creek, 4% mile northeast of Lanark, November 5, 1910, 
3073. 
DRYOPTERIS MARGINALIS (L.) A. Gray 
General throughout, on all soils and formations and in many 
situations. Frequently abundant. Often in niches and fissures 
on outcrops. Frequently a roadside species in the vicinity of 
woods. Fronds 8.9 dm. (2.9+6) long and 2.8 dm. wide represent 
average luxuriance. Collected with ripe fruit on July 4. Ever- 
green but mostly prostrate by November. Variable. 


DRYOPTERIS NOVEBORACENSIS (L.) A. Gray 


General throughout, but most abundant on the South Moun- 
tains, where the species sometimes occupies areas of limited extent 
in almost pure association in the rich woods. Fronds 5.7 dm. 
(0.8+4.9) long and 1.5 dm. wide represent maximum luxuriance. 
Fruits in July. Herbaceous, withering early. 


DRYOPTERIS SPINULOSA (Miill.) Kuntze 


General throughout, associated with D. intermedia. Most 
abundant on the South Mountains, where it occurs in association 
with D. intermedia, but never even approaches this species in 
abundance. In general not nearly as luxuriant as the latter species. 
Collected in fruit on June 14. Tender, evergreen, mostly turning 
yellow early, but some fronds lasting well toward winter. 

This and D. intermedia are very variable and, approaching 
each other closely, offer great difficulty in identification. Dr. 
Dowell has collected forms (general vicinity of bog 1 mile south 
by southwest of Mountainville, August 25, 1907, Dowell 5112) 
that are undoubtedly hybrids. These specimens, and material 
apparently identical with them in the writer’s herbarium (803), 
have been referred here. Material from along the Kittatinny 
Mountains in the vicinity of Bake-oven Knob (June 21, 1908, 
1284b) has also been referred here. This intergrading of the species 
probably affects the comparative hardiness of the species, an as- 
sociated character well marked in typical forms. 


DryopTerRts THELYPTERIS (L.) A. Gray 


General throughout. May be expected usually in abundance 
in all marshy meadows throughout and in favorable habitats 
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elsewhere. Varying greatly in length of stipe according to situ- 
ation. Fronds 7.8 dm. (4.3+3.5) long and 1.4 dm. wide represent 
average luxuriance. Collected with ripe fruit on August 4. Her- 
baceous, withering early. 


FILIX BULBIFERA (L.) Underw. 


Moist limestone cliffs, Helfrich’s Springs, 2144 miles west by 
northwest of Allentown, June 21, 1901, Dowell, 1124. 

Moist hillside 4% mile west of Jordan Bridge, July 17, 1901; 
September 2, 1907, 849. Moist shale cliffs 4 mile east north- 
east of Rockdale, August 15, 1908, 7442. 

On the wet shale cliffs in the vicinity of Rockdale along the 
Lehigh River, and northwest to below Slatington, this species is 
not rare. At the Jordan Bridge station it grows abundantly in 
the open on the moist limestone talus slope, but elsewhere in 
generally shaded situations. It may be looked for elsewhere in 
similar situations on these formations. Fronds 5.4 dm. (1.3+4.1) 
long and 1 dm. wide represent average luxuriance. Fruits in 
July. Herbaceous, withering early. 


FILIX FRAGILIS (L.) Underw. 


Lehigh Mountain, Krout; Laurel Hill, Krout. 

Along first streamlet 4 mile east of Mountainville, June 8, 
1900, Hamm. Wet situation along road °¢ mile northwest of 
Strassburg, May 4, 1907, Hamm; May 18, 1907, 252. 14 mile 
south by southwest of Kernsville, April 25, 1908, 7078. Wall 
of race, Helfrich’s Springs, 17g miles northwest by north of Allen- 
town, May 5, 1908. Roadside 1 mile west of Emaus, May 24, 
1908. Shale cliffs 4% mile east of Rockdale, April 9, 1910. Shale 
cliffs 114 miles southeast of Slatington, May 5, 1910, 2402. % 
mile northwest of Kernsville, November 6, 1910. 

Not rare at any of the stations given and often abundant. A 
frequent species on the shale cliffs from below Rockdale to below 
Slatington. May be expected in moist situations on the outcrops 
of these formations. Fronds 2.7 dm. (1.2+1.5) long and 7.5 cm. 
wide represent average luxuriance. Fruits late in May. Her- 
baceous, withering early, but fresh growth late in the season often 
lasting well into fall. 


| 


68  Pretz: FLorA oF LEHIGH County, PENNSYLVANIA 


(?) LyGopiumM PALMATUM (Bernh.) Sw. 

The published record for Lehigh County for this species is 
based on a specimen in the herbarium of the Philadelphia Botanical 
Club bearing a label which reads Carbon, Lehigh County. There 
is no Carbon in Lehigh County and Dr. Krout was very glad to 
correct this error when it was brought to his attention. The 
plant had been given tohim. Mr. E. D. Leisenring reported this 
fern to Dr. Krout as occurring on the South Mountains south of 
Mountainville and a trip was made to locate this station. The 
fern was not found and though the habitat is promising, it likely 
never occurred in the county. 

The species occurs at a number of stations over the Pocono 
plateau and its extensions, from Monroe through Carbon and 
Luzerne counties as far as Schuylkill, with a record from Wyoming 
still farther north. It occurs also in Bucks and Philadelphia 
counties in Pennsylvania and at a number of stations in New 
Jersey, all however in the Carolinian. The only connecting station 
is apparently the one based on a specimen collected by Knipe 
at Delaware Water Gap in the herbarium at the Academy of 
Natural Sciences at Philadelphia. The distribution of the species 
in this general region is not without interest. 


MATTEUCCIA STRUTHIOPTERIS (L.) Todaro 


This record is now chiefly of historical interest. Dr. A. F. 
K. Krout found the species well established at several places in 
the “Lowlands” along the Lehigh River at Coplay, but all were 
destroyed while he still continued a resident of the county, by 
the slag dumps of local iron furnaces. The stations in Northamp- 
ton County along Hokendauqua Creek and near Nazareth have 
also disappeared. 

The species is not rare in cultivation at Allentown, and recently 
the writer saw it planted about a Slatington residence. It is not 
unlikely that it may still exist in some isolated habitat in the 
county. The species is recorded southward at stations along the 
Delaware and can still be collected at places along this stream in 
Northampton and Bucks counties in Pennyslvania. 


ONOCLEA SENSIBILIS L. 


General throughout, growing in shade and in the open on all 
soils and formations. Has been recorded in one instance from a 
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shaded bog as ‘waist high” or approximately 1 m., which is 
rather over maximum luxuriance. Fruits late in July. Herba- 
ceous, early withering, the fertile fronds persistent through the 
winter. 

The obdtusilobata form has not been collected but may be 
looked for with the type. 


OSMUNDA CINNAMOMEA L. 

General throughout, in moist or wet situations. Most abund- 
dant in the vicinity of the Kittatinny and South Mountains where 
in the bogs it not infrequently attains a height of 1.74m. Fruiting 
by the middle of May but has been recorded as early as May 2. 
In the open, plants with 15 fertile fronds have been noted while 
8 to 10 are not infrequent. Fertile fronds less abundant in shade. 
Herbaceous, the pinnae which are variable in outline early wither- 
ing, the stipes persistent. 

The frondosa form has been collected. (On the South Moun- 
tains along the Lehigh River, May 12, 1899, Hamm.) 


OSMUNDA CLAYTONIANA L. 


General throughout, but preferring drier situations than O. 
cinnamomea, though occasionally associated with it. Reaching 
the height of 1 m. in luxuriance, but usually lower in height than 
O. cinnamomea when associated with that species. A frequent 
species of the wilder roadsides and in such situations sometimes 
abundant. Fruiting with O. cinnamomea and herbaceous as in 
that species. 

OSMUNDA SPECTABILIS Willd. 

General throughout, in wet situations. Most abundant in 
bogs and marshes in the vicinity of the Kittatinny and South 
Mountains. Approximately 1 m. in height in luxuriance. Fruits 
in general later than O. cinnamomea, with which it is frequently 
associated. Herbaceous. 


PELLAEA ATROPURPUREA (L.) Link 


Though absent from some outcrops this species is so frequent 
on limestone and shale outcrops that it is to be expected every- _ 
where in the county on outcrops of these formations. Along the 
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little Lehigh and Cedar creeks it is frequent on limestone and as 
far as the vicinity of Jordan Bridge along the Jordan. On the 
shale outcrops along the Jordan it is not infrequent but less abun- 
dant. On the limestone and shale outcrops along the Lehigh 
River it is present rather abundantly not only in the county but 
as far as Easton in Northampton County and Phillipsburg in New 
Jersey. At the former place it may be seen growing on a wall 
along a street near the Central Railroad of New Jersey station, 
and at Lehigh Junction, Phillipsburg, it grows abundantly on 
walls enclosing the stairway to the overhead railroads. 

In the county it is also perfectly at home and often occupies 
chinks in the walls of abandoned limekilns, railroad abutments, 
etc. The manner in which it has occupied comparatively recently 
abandoned limestone quarries stamps it as a permanent resident 
in the county. 

It grows practically in shaded as well as open situations, and in 
exposed situations can often be found withered in seasons of pro- 
tracted drought. The size of the fronds is due to exposure and 
lack of moisture no less than peculiar situations that make a longer 
stipe necessary. Fertile fronds 7cm. (3+4) long and 2 cm. wide 
are not infrequent and fronds 4.1 dm. (1.6+2.5) long and i.1 dm. 
wide have been collected. Has been collected well fruited on 
July 10. The species is evergreen. In severe cold weather the 
pinnules shrivel but are not dropped from the stalk. 


PHEGOPTERIS HEXAGONOPTERA (Michx.) Fée 


All of the writer’s records are from the South Mountains but 
it is likely that this species occurs in the vicinity of the Kittatinny 
Range as well as elsewhere. A record of P. A. Lantz for Saegers- 
ville, September 25, 1875, would mean shale formation, if the 
species was actually collected at that place. If the writer has seen 
it on shale or limestone the fact has escaped him. It is a frequent 
and often abundant species in shaded and open situations on the 
South Mountains and appears equally at home in wet or drier 
situations. Sometimes it occurs in patches of pure association in 
the more open woods. Fronds 5.6 dm. (3.6+2) long and 2.3 dm. 
wide represent average luxuriance. One frond froma moist situa- 
tion, 7.2 dm. (4.6+2.6) long and 2.9 dm. wide, has been collected. 
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Collected with ripe fruit on August 1. Herbaceous, withering 
early. 

Forms occur inthe bogs or along the streams on the South 
Mountains which simulate closely the characters of P. Phegopteris. 
It has been suggested that farther south the species intergrade, and 
perhaps some such forms exist here. 


PHEGOPTERIS PHEGOPTERIS (L.) Underw. 

General and often abundant on the moist shale cliffs along the 
Lehigh River from Cementon to near Slatington. Laurel Hill, 
1878, Krout; Cementon, July 11, 1908, 7325; Rockdale, August 15, 
1908, 1408. Fronds 3.9 dm. (2.6+1.3) long and 1 dm. wide are 
rather below average though the fronds are never very large. 
Collected with ripe fruit on July 11. Herbaceous, withering early. 


POLYPODIUM VULGARE L. 


Frequent throughout, on outcrops of all formations. It has 
been found growing in the cleft trunks of trees and occasionally 
on loose talus. Less abundant on limestone but on rocks in the 
mountains, and especially on the shale outcrops it is often very 
abundant, not infrequently in pure association. Varies greatly in 
size according to situation. Most luxuriant in rich leaf mold on 
the shelves of outcrops, and in such situations frequently 3.4 dm. 
(1.2+2.2) long and 7 cm. wide, which represents average luxuri- 
ance. Fruits in summer, is evergreen and may be collected well 
into winter, when severe cold causes the fronds to roll up to de- 
crease radiation. In general constant to type but with variations 
probably referable to certain described forms or varieties. 


POLYSTICHUM ACROSTICHOIDES (Michx.) Schott 


Frequent throughout, on all soils and formations and in all 
situations, but most abundant in moist (not wet), often rocky 
situations on wooded hillsides and along small streams, and in the 
vicinity of shaded bogs in woods. Also a frequent roadside 
species in the vicinity of woods. Fertile fronds 7.9 dm. (2.6+-5.3) 
long and 1.2 dm. wide have been collected and represent average 
luxuriance. Fruits in July. Evergreen but prostrate in Novem- 
ber when the fertile portion of the frond is usually withered. The 


west 
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species is very variable in the cutting of the pinnae, and the 
varieties Schweinitzii and crispum occur with the type. 


PTERIDIUM AQUILINUM (L.) Kuhn 


In the vicinity of the mountains in open situations but not 
infrequently in woods in shade. Usually abundant over large 
areas. In favorable habitats as high as 1 m. but usually lower, 
especially in drier, less open situations. Has been collected heavily 
fruited on July 4. Herbaceous but lasting well into fall, the dried 
plants persistent into winter. 

It is not unusual to find that ‘‘common”’ species like this are 
slighted in observations. When the writer began this list he found 
he had taken a number of records for this species, but they were 
all of the mountains where sandy soil formation are the rule. It 
was too late to follow up the particular observation that suggested 
itself and which the reader will suspect. The writer does not 
believe in presuming too strongly on observations so he will ask 
the question: Does this species prefer sandy soil formations and 
does it avoid any others? Since this question has arisen in the 
writer’s mind he has tramped for miles in shale and limestone 
country in the county and has found the brake absent from 
numerous favorable habitats. He has found it sparingly at two 
places on shale. None was seen for miles along the upper Jordan 
Creek. Does the soil have anything to do with the relative fre- 
quency and abundance of this species? 


WoopsiA ILVENsis (L.) R. Br. 


This species was collected in 1878 by Dr. A. F. K. Krout, 
near Kernsville, on shale outcrops along the Jordan. On a trip 
undertaken to confirm this record, for which a specimen exists, 
this species was found fairly abundant on the outcrops 44 mile 
northwest of Kernsville, May 9, 1909, 1763, and since then it has 
been found still further up stream 1 miles northwest of Kerns- 
ville, November 6, 1910, 3098. The outcrops are shaded, at 
least in part, and the species, which is fairly abundant, is inclined 
to luxuriance beyond the average. Fronds 1.9 dm. (0.7+1.2) 
long and 3 cm. wide are little above average luxuriance. Collected 
heavily fruited on June 26. Herbaceous, but green fronds have 
been collected as late as November 6. 
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Woops!IA (Spreng.) Torr. 

Of frequent occurrence and often abundant on the shale and 
limestone formations, especially on outcrops and in rocky woods 
along the Jordan Creek and the Little Lehigh River. It may be 
expected throughout on these formations. Recorded on the South 
Mountains from Lower Milford (Krout), along the Lehigh River 
(May 19, 1900, Lewis A. Ink, in Muhlenberg College herbarium), 
and Vera Cruz (February 22, 1908). There is no record from the 
Kittatinny Mountains. Very abundant 14 mile northwest of 
Kernsville along the Jordan. Grows in the open and in the shade. 
Fertile fronds 4.1 dm. (1.5+2.6) long and 6 cm. wide represent 
average luxuriance. Collected well fruited on June 26. The 
sterile fronds are half evergreen and in ‘‘rosettes”’ last well over 
winter. 

EQUISETUM ARVENSE L. 


Common in about the frequency and usual great abundance _ 


for this general region. Fruits in early spring. (April 13, 1907, 
149.) Herbaceous. 


EQUISETUM FLUVIATILE L. 


Occurs in great abundance often in patches of practically 
pure association, in wet situations in the low meadows along the 
Little Lehigh, from opposite roth Street, Allentown, westward 
as far as 12th Street (May 30, 1900, Dowell 799), and at the mouth 
of Cedar Creek (E..S. Mattern). Alsoshores of the Lehigh River, 
near Slatington (Krout),and 11% miles east by southeast of Allen- 
town along the canal (October 3,1909). Fruiting plants 8.2 dm. 
and sterile plants 9.5 dm. high represent average luxuriance at the 
first named station, where the plants grow in the open and fruit 
abundantly in May ( May 28, 1909, 1849). Herbaceous, withering 
early. 

EQUISETUM HYEMALE L., 


Not infrequent in woods along the Jordan Creek and Little 
Lehigh River. Also at Coplay (Krouwt) and in abundance within 
a limited area between the canal and the Lehigh River, approxi- 
mately 2 miles east of Allentown (December 5, 1908.) I m. in 
height at this station but lower elsewhere. Collected fruiting | 
in fall (14 mile west of Jordan Bridge, October 6, 1901, Dowell 
1329) but not in early spring. Evergreen. 
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The species is the form typical for the region, described as 
E. hyemale affine (Engelm.) A. A. Eaton. 


EQUISETUM SYLVATICUM L. 


Infrequent in the bogs on the South Mountains, where it is 
rare in fruit. Very abundant and freely fruiting in an open marsh 
southeast of the Bake-oven Knob on the Kittatinny Range (April 
30, 1910, 2357) and presumably present elsewhere in the vicinity 
of this range. Sterile plants 5.3 dm. high represent average luxu- 
riance. Collected in fruit on April 30. Herbaceous, withering 
early. 

LYCOPODIUM CLAVATUM L. 

In the general vicinity of the bog 1 mile south by southwest 
of Mountainville, on the South Mountains, there are three places 
where this species has been found (October 5, 1907, 1007), and it 
has also been collected 1 mile south by southeast of Mountainville 
(March 6, 1910; November 12, 1910, 3702). It occurs sparingly 
near a moist open area in a quarrylike exposure of Hardyston 
sandstone, on the spur of the South Mountains along the Lehigh 
River, °4 mile northeast of Strassburg (May 31, 1908; October 29 
1910, 3049). It is nowhere abundant and has not been found 
in fruit. Evergreen. 

This species is not infrequent, often abundant and usually well 
fruited, in the mountains near Mauch Chunk in Carbon County and 
near White Haven in Luzerne County, to the northwest, but has 
been seen nowhere in Lehigh County growing in these apparently 
normal conditions. Though the species has been collected well to 
the southeast of the mountains, in Pennsylvania, it can be said to be 
an infrequent or even rare species in Lehigh County. 


LyCOPODIUM COMPLANATUM L. 


General throughout, but local in its occurrence and frequently 
abundant. Growing in open and shaded situations and on all 
soils and formations. Less frequently fruiting but usually more 
luxuriant in shade than in the open. Fruits late in August. 
Evergreen. 

The species is the form typical for the region, described as 
var. flabelliforme Fernald. 
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LYCOPODIUM INUNDATUM L. 


In an open, sandy, springy bog at the head of Black River, 
174 miles east by northeast of Mountainville, on the South Moun- 
tains, southeast of Allentown, July 27, 1900, Dowell 860; Kitta- 
tinny Mountains, north of Lehigh Furnace, September 22, 1907, 
967; and north of Slatedale, September 22, 1907, 977; moist area 
in quarrylike exposure of Hardyston sandstone on Lehigh Moun- 
tains, along Lehigh River, between the road and railroad 54 mile 
northeast of Strassburg, October 29, 1910, 3041. 

Rare excepting at the station north of Lehigh Furnace, which 
consists of a very limited boggy area heading a rivulet, where a 
spring seeps out over an old lumber trail. In the cold sphagnum 
and grass the plant is found. The habitats at the other stations 
are similar. All are on sandy soil formation and are indifferent 
to shade, growing equally well without the protection of grasses, 
etc. Trailing stems sometimes branched, in luxuriance 9 cm. long 
with fruiting stems 9 cm. high. Fruiting stems less than 4 cm. 
high have been collected. 

Apparently the only records for this species in Pennsylvania 
south of the Kittatinny Range are from Lehigh County. 


LycoPpopIUM LUCIDULUM Michx. 

Frequent and usually abundant, sometimes in patches of pure 
association, in cold shaded bogs and similar situations along stream- 
lets, on the Kittatinny and South Mountains. Not infrequently 
very abundant locally. Has been collected in the vicinity of a 
cold shaded springhead on ‘‘shale”’’ along the Jordan Creek,144 
miles west to northwest of Kernsville, November 6, 1910, 3004, 
and farther up stream it occurs sparingly on the moist wooded 
slopes facing north. Sometimes luxuriant, exceeding 2.3 dm. in 
height, but usually between 1 and 2 dm. high. Freely fruiting 
in fall. Evergreen. 


LyCoPODIUM OBSCURUM L., 


A frequent species on the Kittatinny and South Mountains, 
often locally abundant. Apparently less frequent on limestone 
and shale but to be expected throughout. Plants 2.4 dm. high 
are rather above average luxuriance. Collected in ripe fruit from 
late August to late November. Evergreen. 
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SELAGINELLA APUs (L.) Spring. 

General throughout, in moist, springy and often marshy, open 
meadows and bogs. Usually abundant. Collected on wet 
‘“‘shale”’ outcrops along the Jordan Creek, 114 miles northwest of 
Kernsville, November 6, 1910, 3700. Collected in fruit on August 
25. A conspicuous species in late fall and early winter among the 
grasses in the open meadows. Evergreen. Has been found in 
January apparently as fresh and untouched by the cold as earlier 
in the season. 


IsOETES CANADENSIS (Engelm.) A. A. Eaton 


Collected along the Lehigh River, about a mile above Bethle- 
hem, in August, 1882, Eugene A. Rau. This plant, which Mr. 
Rau has told the writer was originally collected by Elias Durand, 
the Philadelphia botanist, on a trip up the Lehigh River, was 
referred to ‘J. Engelmanni A. Br.”’ but changed later. A note on 
Mr. Rau’s label refers to the Torrey BULLETIN for June, 1903.* 


In this list variation has not been especially emphasized. The 
writer has collected in the county many forked fronds of ferns 
of different species, plants of Botrychium obliquum Muhl. with 
two or even three fertile fronds, etc., which may be considered 
abnormal growths and of which it is unnecessary to make any 
particular mention. 

What has been said in reference to the Botrychiums applies 
even better to the genus Dryopleris or more properly to that 
division characterized as the cristata-marginalis-spinulosa group. 
Contributions concerning the hybrids of this group are to be found 
in current botanical literature. These contributions contain also 
many observations relating to the described species themselves and 
materially advance the knowledge of the group. All of the members 
of the group indigenous to this region, excepting D. Goldiana, 
which is rather local, are to be found more or less evenly distributed 
ina number of habitats inthe South Mountain range. In view of 
the acknowledged difficulty of the group, with particular reference 
to its hybrids, the writer has made little mention of the variation 
to be found. As to the identity of the material cited, the writer 


* Bull. Torrey Club 30: 350-362. 11 Je 1903. 
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is especially glad to make grateful acknowledgment to Dr. Philip 
Dowell for examining all his collections in this group. 


SUPPLEMENTARY NOTES 

Some notes on the following species, which may be called ‘‘ near 
neighbors,’’ may be of interest: 

Asplenium pinnatifidum Nutt. Judging from published 
records, the collection of this species in the county would be 
not only surprising but unexpected. 

Athyrium angustifolium (Michx.) Milde. Reported among 
other counties in Pennsylvania from Berks, Montgomery, and 
Monroe. Its occurrence within the limits of the county would 
not be surprising. 

Dryopteris Clintoniana (Eat.) Dowell. Accepting the pub- 
lished records for this species without questioning the identification, 
it is possible that this species may yet be collected in the county. 

Dryopteris simulata Davenp. Porter records this species 
from Schuylkill, Pike,and Monroe counties, in the mountains to 
the north, and the writer has found it abundant on Broad Moun- 
tain, near Mauch Chunk, in Carbon County, and near Saylors- 
burg in Monroe County. It has also been reported from Bucks 
County, and southeast in New Jersey. The writer has recognized 
the possibility of the fern occurring in the county but careful 
search has not resulted in finding it. 

Lorinseria areolata (L.) Underw. The only excuse for mention- 
ing this species is the published record for Monroe County, Penn- 
sylvania. Normally this is a coastal species with few records of its 
occurrence far inland. Apparently Carolinian in its association, 
its occurrence in the county is not expected. 

Ophioglossum vulgatum L. There are records for this species 
from nearly every county adjoining Lehigh but the writer has 
looked over many favorable localities with the species in mind 
without favorable result. Its occurrence may almost be assumed 
but its collection will probably be accidental, like so many of the 
records of this species. 

Phegopteris Dryopteris (L.) Fée. There is every reason to 
believe that this species should occur in Lehigh County, as it is 
reported from so many of the adjoining or neighboring counties, 
but thus far it has not been collected. 
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Lycopodium annotinum L. This species has been collected by 
the writer at an altitude of approximately 400 m., in a ravine on 
Broad Mountain, near Nesquehoning, Carbon County, facing 
south. Porter collected it in the Poconos, and its extension 
southeast along the Kittatinny Range is not unreasonable. 

_Lycopodium tristachyum Pursh. There are apparently no 
records for this species in eastern Pennsylvania southeast of the 
mountains, but in the Flora Cestrica, under the species L. com- 
planatum, occurs the following footnote: 

“Obs. My friend, Josaua Hoopes, finds specimens on our 
slaty hiils, which he regards as almost specifically distinct, —having 
trailing stems mostly buried and rhizome-like, the branches of a 
brighter green, the ultimate branchlets not so coarse, and twice as 
numerous, while the spores are matured two or three months earlier 
than the common form.” 

What was this plant that Joshua Hoopes observed in Chester 
County, Pennsylvania? The seventh edition of the Gray Manual 
gives the range of this species as ‘‘ Me. to Del., etc.’’ Its occur- 
rence in the county would not be surprising. 

Selaginella rupestris (L.) Spring. Records show this species 
to occur in Pike, Monroe, Northampton, Berks, Chester, Lan- 
caster, and Bucks counties in Pennsylvania. There is as yet no 
record for Lehigh. 
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Notes on Rosaceae—V 
POTENTILLA (Continued)* 


Per AXEL RYDBERG 


FRIGIDAE 

In the North American Flora I recognized five species of this 
group. No essential change was made from my treatment of the 
group in my monograph, except that I united Potentilla nana 
Willd. with P. emarginata Pursh. My conception of P. nana 
had been that it was the same as P. fragiformis parviflora Traut., 
i. e., a depauperate P. emarginata with blunter leaves, bractlets, 
and sepals. Dr. Th. Wolf, who has seen the type of P. nana, 
claims that it is a depauperate P. fragiformis instead. The main 
distinction between P. emarginata and P. fragiformis, according 
to Dr. Wolf, is that in the former the styles are scarcely longer 
than the achenes, while in the latter they are fully twice as long. 
In P. emarginata the styles are short, it is true, but as far as 
P. fragifomis is concerned I have not been able to verify Dr. 
Wolf’s statement. In all the specimens at my disposal the 
flowers are very young, and the achenes undeveloped, but the 
styles do not seem very long. Dr. Wolf may be correct, however. 
At all events P. nana should be reduced to a synonym. . 

Dr. Wolf has also criticised my plate of P. fragiformis in my 
monograph, and rightly so. In the specimen used for the illus- 
tration of the plant, the petals had fallen, and I instructed the 
artist to draw the flower from another specimen, which had better 
flowers but was otherwise scrappy. Apparently he did not follow 
my instruction, for the flower represents P. emarginata or P. nivea. 

Dr. Wolf divides the species of this group between his RANUN- 
CULOIDES and AuREAE, referring P. flabelliformis and P. fragi- 
formis to the former and the rest to the latter group. See my 
remarks under the AUREAE f group concerning this treatment. 
P. Friesiana is regarded by Dr. Wolf as a ternate variety of the 
quinate P. alpestris, i. e., P. maculata as understood in America. 


 *See Bull. Torrey Club 37: 487-502. 28 O 1910. 
¢ Bull. Torrey Club 37: 495. 28 O 1910. 
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BIFLORAE 


This group consists of but one species. Dr. Wolf places the 
group in his section POTENTILLAE TRICHOCARPAE subsection 
NEMATOSTYLAE, i. e., ina section with hairy ovaries and the fili- 
form style attached at or below the middle of the ovary. The 
only American species that should be counted to this section is P. 
tridentata or my genus Sibbaldiopsis. In his characterization of 
the group, Dr. Wolf states that the achenes of P. biflora only have 
a bunch of hairs at the scar of insertion. So far as I know they 
are not hairy at all and the bunch of hairs referred to are the hairs 
of the receptacle found in all the Potentillae. These are unusually 
long in P. biflora. The style in this species is also almost terminal, 
just as in many typical species of the genus. It is evident that 
Dr. Wolf has placed this as well as P. palustris in a wrong division 
of the genus. 

SAXOSAE 


This group consists of three species from Southern California 
and Lower California. They have much the habit of certain species 
of Ivesia, and for some time I regarded the first known species 
of the group, Potentilla saxosa, as a member of Ivesia. Dr. Wolf 
places P. saxosa and P. rosulata in the MULTIJUGAE group, but 
I think that they differ enough from that group to constitute a 
group by themselves. P. acuminata Hall is so closely related to 
these that I was strongly inclined to reduce it to a synonym of 
P. rosulata. The only essential differences are the thinner leaves 
and narrower bractlets. Dr. Wolf places it in the RANUNCU- 
LOIDES group (a group with digitate leaves), perhaps because the 
plant is glandular, as is P. brevifolia, another pinnate-leaved 
species referred to the same group by him. On account of the 
glandular pubescence, Hall thought at first the plant related to 
the GLANDULOSA group, i. e., the genus Drymocallis, and also com- 
pares it with P. brevifolia. The latter could easily be taken for a 
species of Drymocallis, if the style is disregarded; but P. acuminata 
does not resemble a species of that genus so much. Dr. Wolf 
remarks: ‘‘What separates P. acuminata not only from all other 
species of this group [RANUNCULOIDEs of Wolf] but also from all 
other known Potentillas of the Earth—with the exception of 
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P. palustris |Comarum L.|—are its narrowly ovate, long-acuminate 
petals.’’ This character would at once have suggested its relation- 
ship with P. saxosa, for the latter was originally described as having 
acute petals. Dr. Wolf, however, seems not to have seen the 
original description, for he only translates my short description 
into Latin. In my monograph I gave only abbreviated descrip- 
tions of the species not found within the United States and Canada. 


BREVIFOLIAE 


No change in this group has been made since my monograph 
was published. It consists of only two species, which Dr. Wolf 
includes in his RANUNCULOIDEs. Dr. Wolf claims that a piece 
of the type of Nuttall’s P. brevifolia is in Lehmann’s herbarium and 
that this has ternate leaves. Occasionally the basal leaves may 
have but three leaflets, but this is not the usual case. I have 
seen Nuttall’s type, and a duplicate is in the Torrey herbarium; 
in both the basal leaves are pinnate with five leaflets. 


RUBRICAULES 


In the North American Flora I recognized nine species. Of 
these Potentilla proxima was described as new. It is related to 
P. Macounii, but distinguished by the toothed, not deeply cleft 
leaflets. It is also of a much more southern distribution, found 
only in south central Utah and Arizona, while P. Macounii is 
found only in Alberta and Montana. The following specimens 
belong to P. proxima: 

Uran: Divide between Sevier and Beaver rivers, near Belknap 
Peak, July 28, 1905, Rydberg & Carlton 7360; also Aquarius Plateau, 
Aug. 6, 1905, 7479; mountains north of Bullion Creek, near Marys- 
vale, July 23, 1905, 7157 and 7153. 

ARIZONA: Southern slope, San Francisco Mountains, August, 
1904, Cannon & Lloyd. 

My description of Potentilla rubricaulis Lehm. in my mono- 
graph was based principally on material collected in the Rocky 
Mountain region. The species was therefore described as having 
5-7 leaflets, while the original has only 3-5 leaflets. I saw my 
mistake and made a correction in the BULLETIN of the Torrey 
Club,* proposing the name Potentilla rubripes for the Rocky 


*Bull. Torrey Club 33: 143. 1906. 
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Mountain plant. Dr. Wolf has called attention to an important 
difference overlooked by me, viz., that the style in P. rubricaulis 
Lehm. is much thickened and glandular at the base. He therefore 
includes it in the MULTIFIDAE group. Dr. Wolf also reduces 
P. minutifolia and P. saximontana to varieties of P. rubripes. 
As far as P. saximontana is concerned it can not be kept distinct 
from P. rubripes. 1 have come to that conclusion by the aid of 
material sent me by Mrs. M. E. Soth and others from the Pikes 
Peak region. Concerning P. minutifolia | am still in doubt. If, 
however, the species are united, the name of the species should not 
be P. rubripes, which name Dr. Wolf adopts, because that is 
the latest of the three, being 10 years more recent than the other 
two, which were published on the same page, P. minutifolia pre- 
ceding P. saximontana in space. 


CANDICANTES 


This group contains only one Mexican species, which Dr. 
Wolf includes in the MULTIJUGAE group. 


LEUCOPHYLLAE 


In the North American Flora this contains 12 species, of which 
Potentilla lupina, P. argyrea, P. viridior, and P. Bruceae are pro- 
posed as new. The first two were based on material formerly 
included in P. Hippiana. P. lupulina resembles much P. Hip- 
piana, but the pubescence is coarser, less shining, and more gray, 
the bractlets are small and the sepals are acuminate as in P. effusa. 
It is known from only the type locality and vicinity, and all the 
material seen was collected by Mr. Frank Tweedy. It is rep- 
resented by his numbers 3214 and 3215, of which the latter was 
assigned as the type. 

P. argyrea also is related to P. Hippiana, but differs in the 
dense inflorescence, dull tomentum, and smaller flowers. The dense 
inflorescence suggests somewhat certain species of the MULTIFIDAE 
group. One of the specimens was originally labeled P. penn- 
sylvanica. Besides the type, the following specimens belong here: 

Nortu Dakota: Willow City, July 18, 1891, Lee 279. 

MAnirTosa: Britte, June 27, 1906, Macoun & Herriot 69836. 
(This specimen is, however, somewhat doubtful.) 
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Potentilla Bruceae is related to P. Breweri, but differs in the 
fewer, broader, closely approximate pairs of leaflets. It is known 
from the type locality only. 

Dr. Wolf includes the group in the GRACILEs group, which he 
divides into two divisions. The first, GRACILES PINNATAE, compri- 
ses my GRACILES, RUBRICAULES (except P. rubricaulis Lehm.), 
and SuBJUGAE. He makes Potentilla propinqua Rydb. (P. diffusa 
A. Gray, not Willd.) a variety of P. Hippiana, and both P. colora- 
densis and P. rupicola varieties of P. effusa. If the author can be 
accused of splitting up the species too finely, Dr. Wolf especially 
in this case can be accused of lumping together rather clearly 
distinct species. P. propingua, as known from field study, shows 
itself very distinct from P. Hippiana, but much less so from the 
typical P. pulcherrima. Sereno Watson saw this close relationship 
and united the two under the name P. Hippiana var. pulcherrima. 
The main differences are that P. propingua is usually lower, de- 
cumbent at the base, and its leaves have 9 leaflets, directed some- 
what forward; while P. pulcherrima is usually taller, more erect, 
and its leaves have generally only 5-7 leaflets, of which the lower 
are spreading or even reflexed. Concerning the relationship of 
P. pulcherrima to P. gracilis and P. filipes, see my remarks in the 
BULLETIN OF THE TORREY BOTANICAL CLUB 37: 491. 28 O I9gI0. 

Dr. Wolf proposes a new species, Potentilla Osterhoutiana.* 
I have not seen the type nor any duplicate thereof. From the 
description, it seems to me to be a luxuriant form of P. rubripes 
or else the same as my P. viridior. 1 have written to Mr. Oster- 
hout for material, but he has answered me that he has no speci- 
mens of the number cited by Dr. Wolf. He does not know what 
it is. From the date and locality given he thinks that it may be 
P. rubripes.t 

MULTIJUGAE 


This group contains, in the North American Flora, sixteen 


+ After this article was written, Mr. G. E. Osterhout has sent me a specimen, 
Osterhout 1502, which he thinks might be P. Osterhoutiana. It is an unusually large 
specimen of P. rubripes. The only thing that speaks against this being a duplicat® 
of the type of P. Osterhoutiana is that it was collected July 12 instead of July 20. 


| 

‘species, of which Potentilla klamathensis, P. versicolor, and P. Nel- 
* Bibl. Bot. 16: 200. 1908. 
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soniana were proposed as new, and P. crinita and P. Lemmoni 
were transferred from the LEUCOPHYLLAE group. 

Potentilla klamathensis is related to P. millefolia and P. Hick- 
mani, but differs in the long, ascending, at last spreading pubes- 
cence. Dr. Wolf cites a specimen under P. millefolia, from Goose 
Lake. This is perhaps Cusick’s specimen cited below, as P. 
millefolia is unknown outside of California. The following speci- 
mens belong to P. klamathensis: . 

OREGON: Fort Klamath, Aug. 7, 1894, Leiberg 660; Swan Lake, 
Klamath Co., 1896, Applegate 167; Goose Lake Valley, Aug. 19, 
1901, Cusick 2768. 

Potentilla versicolor resembles P. plattensis in leaf form, but 
the younger leaves are tomentose as well as strigose, and the pedi- 
cels are erect or ascending, not arcuate-spreading in fruit. The 
species is therefore more closely related to P. ovina and P. wyo- 
mingensis, but is distinguished by the tomentum. It is known 
from the type locality only. 

Potentilla Nelsoniana is based on P. pinnatisecta A. Nels.,* 
as to the description and specimens distributed by Professor Nelson. 
He adopted the name from P. diversifolia var. pinnatisecta S. 
Wats.t An examination of Watson’s type shows that it is the 
same as P. ovina J. M. Macoun.{t Dr. Wolf makes it a variety of 
P. plattensis, stating: ‘I have tried for long time but in vain, to 
find on specimens received from the author of the species (Mr. 
Aven Nelson) himself characters .specifically distinctive from 
P. plattensis. . . . In the organs of the flowers as well as in all 
other important points, one can find between P. plattensis and 
P. pinnatisecta even with the microscope no distinctions which 
warrant a specific distinction.’”” Both Professor Nelson and myself 
have studied the plants in the field. The main distinctions are 
as follows: P. plattensis has a deep taproot with a short perennial 
crown branching just at the surface of the ground and sending out 
numerous, decumbent, or rarely ascending, leafy stems, with 
numerous flowers on pedicels which at least in fruit are arcuate- 
spreading. In both P. Nelsoniana and P. ovina there is a distinct 


*Wyo. Exp. Sta. Bull. 28: 104. 1896. 
+ Bot. King’s Exp. 87. 1871. 
tCan. Rec. Sci. 6: 464. 1896. 
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cespitose, scaly, thick subterranean rootstock, the branches of 
which bear at the summit numerous basal leaves and short erect 
or ascending stems bearing only reduced leaves. The pedicels 
are in fruit erect or strongly ascending. These are characters 
that need no microscope to be seen. The distinction between 
P. Nelsoniana (P. pinnatisecta A. Nelson) and P. ovina (P. diversi- 
folia pinnatisecta S. Wats.) are that the leaflets of the former are 
cuneate in outline, glabrate in age, and cleft only above the middle; 
while in P. ovina they are obovate in outline, permanently hairy, 
distinctly pectinately pinnatifid. The latter is a much smaller 
plant than the former. 

Dr. Wolf also makes P. wyomingensis a mere form of P. plat- 
tensis pinnatisecta, and this is done evidently without having seen 
any specimens, for he states: ‘‘From the long diagnosis of the 
author can it absolutely not be seen how this ‘species’ can be 
specifically distinguished from his P. pinnatisecta.”” The fact 
is that the type of P. wyomingensis is a better developed specimen 
of P. monidensis A. Nelson, which Dr. Wolf regards as a distinct 
species. P. monidensis was described from specimens just coming 
into bloom. Aven Nelson, in the New Manual of the Central 
Rocky Mountains, keeps them distinct. The differences given, 
especially the form of the petals, do not hold. 

Concerning P. decurrens, a species belonging to this group and 
most closely related to P. ovina, see my Notes on Rosaceae—IV.* 
As the type of P. dissecta decurrens was rather poor I herewith cite 
better material: 

Uran: Divide between Sevier and Beaver rivers, near Belknap 
Peak, July 28, 1905, Rydberg & Carlton 7355; mountains north of 
Bullion Creek, near Marysvale, July 23, 1905, Rydberg & Carlton 
7152; Bromide Pass, 1894, Jones 5605k. 

Dr. Wolf has also reduced P. cascadensis to a variety of 
P. Drummondii, which is simply a matter of opinion. He also 
places P. crinita and P. Lemmonzi in the GRACILES PINNATAE next 
after P. ambigens, notwithstanding the fact that neither of them 
has any tomentum. 

Potentilla Richardii is transferred to the RIVALEs group on 
account of its style. Dr. Wolf may be correct. I have not seen 


* Bull. Torrey Club 37: 495. 28 O 1910. 
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the type nor any authentic material. {The habit, judging from 
Lehmann’s plate, suggests, however, this group and is most like 
that of P. arizonica. 

MULTIFIDAE 

This group, as treated in the North American Flora, contains 
16 species, of which P. paucijuga and P. lasiodonta are new. 
The former is probably most nearly related to P. pseudosericea, 
but the stem and petioles are silky-villous with spreading hairs, 
as in P. pulchella, and the inflorescence is open. I have seen 
no specimen except the type, which in habit resembles somewhat 
P. rubripes, but the styles are quite different and place the plant 
in this group. The type specimen is mounted on the same sheet 
with four specimens of P. propingua. 

Potentilla lasiodonta was based on material distributed as 
P. pennsylvanica and P. strigosa. It has the broad leaflets of the 
former and the pubescence of the latter, but differs from both in 
the dense inflorescence, similar to that of certain species of Dry- 
mocallis,and in the numerous lanceolate divisions of the leaflets. 
These number 15-21, while in P. pennsylvanica and P. strigosa 
there are 9-13. The following specimens belong here: 

ALBERTA: Calgary, July 21, 1897, Macoun 16716. 

SASKATCHEWAN: Tramping Lake, Aug. 4, 1906, Macoun & 
Herriot 69810. 

MANITOBA: Rapid City, 1896, Macoun 12576. 

The MULTIFIDAE are one of the most difficult groups of the 
North American species of Potentilia. The difficulty is to draw 
lines between species. A conservative botanist might admit 
but four or five species, viz., P. pulchella, P. bipinnatifida, P. mul- 
tifida, and P. pennsylvanica, and maybe P. virgulata. Nelson, 
in the New Manual of the Central Rocky Mountains, admits 
P. bipinnatifida Dougl. (which he, however, has renamed P. pin- 
natifida Dougl.), P. pennsylvanica with two varieties, P. atro- 
virens, and P. virgulata. P. pseudosericea, he makes a synonym 
of “P. pinnatifida.” P. pulchella, P. multifida, and their allies 
are not found in the Rocky Mountain region. Dr. Wolf admits 
P. pulchella, P. pseudosericea, P. bipinnatifida, P. multifida, P. lit- 
oralis, P. pennsylvanica, and P. glabrella. Note the differences of 
opinion. Nelson regards P. atrovirens and P. virgulata as good 
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species, while Wolf regards both as varieties of P. pennsylvanica. 
Wolf regards P. pseudosericea and P. glabrella as good species, 
while Nelson regards the former as a synonym of P. bipinnatifida 
and ignores P. glabrella altogether. When such a diversity of 
opinion exists regarding the limitation of the species, and I in 
my mind was just as uncertain which should be regarded as species 
and which as varieties or forms, I treated all that had some char- 
acters tolerably constant as distinct species. 

Both Wolf and Simmons * regard P. Sommerfeltii as a variety 
of P. pulchella. Dr. Simmons states: “but there are in the 
London collections, no original specimens from Ross’s first voyage 
and the specimens under the name of P. pulchella from Melville 
Island, that I have seen, are really P. Vahliana, to which, however, 
the description does not apply.”’ In the old Torrey herbarium there 
are some specimens of the Melville collections, gathered by Parry. 
Two of these are P. Wahliana but one is P. pulchella as 1 under- 
stand it, a plant with leaves densely silky on both sides, slightly 
if at all tomentose beneath, and with narrow, linear, acute segments. 
P. Sommerfeltii, as 1 understand it, has leaves green and almost 
glabrous above, somewhat silky and densely white-tomentose 
beneath, with oblong, rather than linear, and obtuse segments. 
This is the common plant of Spitzbergen, but also found in arctic 
America. 

The original Potentilla Sommerfeltii was collected by Keilhave 
and found in Sommerfelt’s herbarium; it may be the same as 
P. Keilhavii Sommerf.,* which has always been regarded as a 
synonym of P. pulchella. As it has been impossible for me to see 
the original description of P. Keilhavii, I left it as a questionable 
synonym under that species. 

If P. Sommerfeltii is regarded as a species, it would not be 
out of place to regard P. pulchella elatior as such. It has been 
customary to label all tall well-developed plants P. pulchella v. 
elatior and all depauperate ones P. pulchella. Without regard to 
size, there are evidently two distinct races (they may be called 
species, varieties, or forms) known as P. pulchella, beside P. Som- 
merfeltii discussed above. One is the typical P. pulchella just 


*Vasc. Pl. Fl. Ellesmereland 479. 1906. 
Mag. Naturv. II. 1: 244. 1832. 


88 RypBERG: NoTEs ON ROSACEAE 


briefly described. The other is usually, but not always, a larger 
plant, with the terminal leaflet decidedly petioled, the leaves 
dark green above, white-tomentose beneath, with oblong or lance- 
olate divisions and larger petals usually decidedly emarginate. 
I take it as the same as Lange’s P. pulchella elatior, but as the name 
elatior is not available as a specific name I proposed the name 
Potentilla subarctica. 

Dr. Wolf does not admit P. multifida to North America, al- 
though I included it in my monograph. We have, however, 
specimens from this continent, which I can not separate from Old 
World material. Among others may be mentioned the following 
specimens: 

CANADA: Raft River, west coast of Hudson Bay, August 9, 
1904, Spreadborough 62383; Pipestone Creek, Rocky Mountain 
Park, July 7, 1904, Macoun 65150. 

Robinson and Fernald, in Gray’s New Manual, reduced Poten- 
tilla litoralis Rydb. to a synonym of P. pennsylvanica L. Their 
idea of the latter was evidently based on that of Watson, for their 
description is copied verbatim from that in the sixth edition of 
Gray’s Manual, except that the height of the plant is given in 
decimeters instead of feet. It is natural to suppose that a plant 
named P. pennsylvanica should have come from the east, and in 
the fifth edition of Gray’s Manual the given range includes even 
‘““Pennyslvania?”’ It is entirely wrong, however, to apply the 
name P. pennsylvanica to our coast plant, which I described under 
the name P. litoralis. 

Linnaeus did not describe his Potentilla pennsylvanica from a 
plant collected in Pennsylvania but from plants cultivated in 
the gardens of Europe under that name. Jacquin, in his Hortus 
Vindobonensis, illustrated it under that name, and if I am not 
mistaken Linnaeus had received his specimens from Vienna. 
Dr. Wolf, who admits P. litoralis as a good species states: ‘‘ This 
[P. pennsylvanica var. communis T. & G.; P. missourica Schrader] 
is the true P. pennsylvanica of Linnaeus, the one figured by Jacquin, 
the one cultivated in the botanical gardens since Linnaeus’ time 
and for long time escaped in the vicinity of Paris.’’ Dr. Wolf 
therefore fully supports my interpretation of P. pennsylvanica. 
What it is, anybody may ascertain for himself by looking up the 
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illustrations of P. pennsylvanica in Jacq. Hort. Vind. 2: pl. 189, or 
P. missourica in Bot. Reg. 17: pl. 1412. 1831. The description in 
Gray’s New Manual is not that of P. pennsylvanica, but of P. 
litoralis Rydb. Unfortunately for me the latter name has to give 
place to P. pectinata Raf., which is without doubt the same as 
our coast plant. 

Dr. Wolf regards Potentilla strigosa, P. arachnoidea, P. atro- 
virens, and P. virgulata as varieties of P. pennsylvanica, but regards 
P. glabrella as a species. It has no better right to such a place 
than the rest. I have treated them all as species, although I 
regard P. arachnoidea especially as very close to ?. strigosa. In 
proposing the species P. glabrella, | cited as a synonym P. se- 
ricea var. glabrata Lehm.,* following Dr. Watson. Dr. Wolf points 
out that the specimen on which this variety was based belongs to 
a form of P. plattensis. From the characterization I believe that 


Dr. Wolf is correct, and that the synonym should be eliminated. 
NEw YorK BOTANICAL GARDEN. 


* Hook. Fl. Bor.-Am. 1: 189. 1832. 
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Contributions to the history and bibliography of the roselle 


P. J. WESTER 


The date of the earliest introduction of the roselle, Hibiscus 
Sabdariffa L., into the United States is unknown. It was intro- 
duced from Australia into California fifteen years ago and seems 
to have been introduced into Florida somewhat earlier, but at 
what date and by whom is obscure. Not until the last few years 
has the plant, in the United States, received the attention it 
deserves, but it is now, as its useful qualities become better known, 
being planted more widely. For several years the writer has been 
engaged in the study of the roselle and its improvement, in the 
course of which work it was thought desirable to trace its early 
history. The following notes have been prepared as a result of 
this effort. The writer wishes to acknowledge his indebtedness 
to Miss Audrey Goss for the translation of the description of the 
roselle plant by Clusius and other quotations from works pub- 
lished in Latin. 

The earliest reference to the roselle, accompanied by a woodcut, 
of which FIGURE I is a reproduction, that has come to the attention 
of the writer, occurs in Stirpium Historia, by the Flemish botanist 
M. de L’Obel, published in 1576. That the plant was then new 
to him may be inferred not only from the fact that he does not 
mention the plant in his Stirpium Adversaria Nova, published 
four years before, but from his expression, ‘‘ Huc spectat perelegans 
& nova planta quam quidam Sabdariffam vocat.’’ The species 
was probably brought westward from India by the Mohammedans, 
who several centuries before this date invaded India. That the 
plant was from the first known by the name Sabdariffa, a Turkish 
word according to Drury,* lends color to this belief. Neither 
L’Obel nor other early authors that have come to the attention of 
the writer, refer to the circumstances under which the plant was 
introduced into Europe. 

Dalechamps figures two woodcuts in his work f under the 


*Drury, H. Useful Plants of India 252. 1858. 


+ Dalechamps, J. Historia Generalis Plantarum 595. 1587. 
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name Sabdariffa; one, a reversed cut from the one in L’Obel’s 
work named “‘Sabdariffa, Lobellij,”’ is the roselle plant, the other, 
‘Sabdariffa, Alia,” is very evidently another species, as the de- 


FiGurE 1. Roselle plant as figured by L’Obel in Stirpium Historia, 1576. 


scription also indicates. Clusius in Rariorum Plantarum Historia, 
published 1601, p. xxvi, has a remarkably good woodcut of the 
plant accompanied with the following description: 
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“ Sabdariffa: There should be a common description of this 
most elegant plant, as I have seen that its history has, up till 


FiGuRE 2. Reproduction of the roselle plant as illustrated by Clusius in 
Rariorum Plantarum Historia, 1601. 


recently only been lightly sketched and as there was no reliable 
illustration of it I have concluded that it would be worth while to 
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describe it a little more accurately and present to the reader a 
clearer and better illustration which I have taken from Jacob 
Plateau.”” (FIGURE 2.) 

“It has an upright stem, striped, purplish, and is two or three 
cubits high or even higher if it is planted in rich soil in the garden, 
if it is planted in pots it is much shorter. The leaves grow around 
the stem from the bottom not in a regular series, but sparsely 
scattered here and there; the lower ones are somewhat serrate, 
but not laciniate, those in the middle are divided into five, similar 
to the leaves of the Cannabinus, and at the very top it ends in a 
sort of spike of little buds and narrow leaves. A single, slightly 
spiny calyx is inserted in each axil, from which grows a flower with 
five large petals, pale white with the tips dyed a deep, blackish 
purple, radiating over the petals, the center of the flower is occupied 
as in the Althaea called bladder-wort or Hypecoum Matthioli, by 
many stamens with yellow apices and a white style branched above 
the middle; the flowers are followed very quickly by short, spiny 
acuminate, pentagonal heads, containing a seed almost like that 
of the Stramonium; the root consists of a great number of whitish 
fibers, but it is not perennial, but must be sown anew every year, 
and with us at least it seldom seeds, for it begins to bloom 
late, about the end of August or the beginning of September 
(Netherlands) and as it does not bear cold at all well, the first 
frost kills it. It seems to like the rays of the morning sun and 
frequent watering. The seed was first sent to us from Italy under 
the name of Sabdarifa (I do not know whether it was given this 
name in its native habitat) then from Spain under the genus Malva, 
Indica elegans; there is scarcely any doubt that it is to be referred 
to the Malva and to the class Alceae, therefore 1 have given it the 
name Alcea Americana.” 


While Clusius does not state this expressly we may infer from 
the name he gave the roselle that he considered the species to be 
of American origin.* 

Bauhin ¢ referred to it a few years later as ‘Alcea indica 
magno flore.”’ J. Gerarde describes the plant thus in his Herball, 
1636, p. 936, under the name Sabdarifa, Thorny Mallow. 


*Why Pickering, in Chronological History of Plants, 1879, associated with the 
roselle the plant described by Hernandez as quauhxocotl, in Nova Plantarum Animale 
um et Mineralium Mexicanorum Historia, is not clear, as not only is Hernandez’s 
description that of another plant but he closes the description by saying that ‘‘ The 
leaves of Alcea Americana (the roselle) are similar’’ (to this plant), with which plant 
Hernandez evidently was familiar from Spain. 

+ Bauhin, C. Pinax Theatri Botanici 317. 1623. 
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“Thorn mallow riseth up with an upright stalk of two cubits 
high dividing itself into divers branches, whereupon are placed 
leaves deeply cut to the middle rib and likewise snipt about the 
edges like a saw: in taste like the sorrel, the floures for the most 
part thrust forth of the trunk or body of the small stalke, com- 
pact of five small leaves of a yellowish colour; the middle part 
whereof is of a purple tending to rednesse; the huske or cod 
wherein the floure doth stand is set or armed with sharpe thornes: 
the root is small, single and impatient of our cold climate, inso- 
much that when I had with great industry nourished up some 
from the seed and kept them unto the midst of May notwith- 
standing one cold night chancing among many hath destroied 
them all.” 


The woodcut accompanying this ducietion | is a reproduction 
of that used by Clusius in the work referred to. The writer has 
not had access to the first edition of the Herball issued in 1597 
and therefore can not say if the description of the roselle and the 
illustration accompanying it were contained there. Clusius does 
not refer to Gerarde, but Bauhin, in Pinax Theatri Botanici, 
published twelve years earlier than the second editon of Gerarde’s 
Herball cited, does, showing that the plant was mentioned in the 
first edition. Aiton says that it was cultivated by Gerarde in 
England, 1596,* additional evidence that the first edition of the 
Herball contained reference to the roselle. The lack of reference 
to Gerarde by Clusius is not proof that he was not acquainted with 
his work, for omissions of this character are habitual with him.t 

J. Bauhin says { that he saw the plant flowering in September, 
1595, at Basel (Switzerland). He says further that ‘“‘ Rauwolfius 
says that it is known among the Arabs as Lubie Endigi, that is, 
Phaseolus indicus, and thinks it is the Trionum of Theophrastus 
—but I think this plant (roselle) was unknown to the ancients.” 
However correct the conclusion of Bauhin was in regard to syn- 
onymy of Trionum and Lubie Endigi, it is evident from the de- 
scription and woodcut of this plant by Rauwolfius that he had in 
mind another plant, probably the okra. 


* Aiton, w. Hort. Kew. 4: 227. 1812. 

tSince writing the above I have had access to the first edition of Gerarde’s 
Herbail. The description of the roselle plant there is substantially the same as the 
one quoted; the woodcut accompanying it is a reproduction of the figure by L’ = 
in Stirpium Historia, reversed. 

tBauhin, J. Historia Plantarum 2: 960. 1651. 
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The authors consulted from this date or earlier do not speak 
directly of the native habitat of the roselle, not is any mention 
made of the use of any part of the plant, although its acid prop- 
erties are recognized already by L’Obel. The culinary and 
medicinal uses of the plant are first mentioned by Bontius, who 
says that, ‘‘The leaves have a sour taste and are used as a relish 
with fat and glutinous foods. It is cooling; the Malayans, Ben- 
galese and other Moors use it as a vegetable; . . . in high fevers 
and delirium it is also used.’’* It is by Bontius described as 
growing in Java and the surrounding islands. The roselle is 
alleged to be described and figured in Hortus Malabaricus 6: 75. 
pl. 44. 1686, under the name of Narinam-Poulli, but a careful 
examination of the lengthy description, aided by the woodcut 
of the plant, shows that this description is undoubtedly that of 
some other plant. Hermann f mentions the use of the leaves 
of the roselle for spinach and is the first to speak of its cultivation 
for fiber. 

Not until the beginning of the eighteenth century is the roselle 
reliably reported from the Western Hemisphere and then in 
cultivation; notwithstanding the contention of some authors it 
may therefore be safely assumed that the species is indigenous 
to the tropics of the Old World, probably India and Malaysia. 
From America the roselle was earliest reported from Jamaica by 
Sloane, { who says, “It is planted in most gardens in this Island. 
The capsular leaves are made use of for making Tarts, Gellies, and 
Wine, to be used in fevers and hot distempers, to allay heat and 
quench thirst.””. It would thus appear that the culinary use of 
the calyces was first recognized in Jamaica. 

There is considerable synonymy of the roselle among the 
pre-Linnean authors using the polynomial nomenclature of the 
period. The name Sabdariffa, as already shown, was connected 
with this plant from the time of its introduction into Europe but 
was also applied to what are undoubtedly other species. It is 
sometimes spelled Sabdarifa. Many of the passages referring to 
the roselle in the botanical literature of this period are merely 


*Bontius, J. Historia Naturalis 113. 1658. 
+Hermann, P. Catalogus Horti Academici Lugduno-Batavi. 1687. 
tSloane, H. Natural History of Jamaica 1: 224. 1707. 
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quotations from other authors who again quoted earlier ones, not 
always correctly; some of the illustrations accompanying these 
descriptions have little resemblance to the roselle plant and would 
seem to have been fancied by the author lacking living specimens 
for description. 

The earliest references to the white-fruited variety of roselle 
was made by Hughes * from Barbados in 1750, which may in- 
dicate that this variety has originated in America. Already in 
his days the calyces were used in wine-making there. As late as 
1768, P. Miller, in Dictionary of Gardening, ed. viii, describes 
the roselle from the West Indies as Hibiscus gossypifolius, including 
both varieties mentioned by Hughes, and describes another species 
from India under the name Hibiscus Sabdariffa. Like certain 
other contemporaries, Miller thought that the West Indies were 
the native habitat of the roselle. Cavanilles described the white- 
fruited variety of roselle as a separate species, Hibiscus digitatus,t 
but this has been repudiated by later botanists. 

Its utility for commercial purposes seems not to have been 
recognized until the middle of the past century when the roselle 
was first recognized as a fiber plant of value. J. F. Royle in’ 
Fibrous Plants of India, published 1855, p. 260, says, speaking of 
the roselle and two other species of Hibiscus: ‘‘ The dietical use of 
these species has been mentioned to show that if cultivated on 
account of their fiber, they would also be useful for other purposes.”’ 
Taken literally this would indicate that the roselle was not even 
then generally cultivated, notwithstanding that it was known more 
than 150 years earlier that it yielded fiber. That it had attracted 
but little attention scarcely a third of a century ago, is shown by 
the fact that it was not included by A. De Candolle in his Origin 
of Cultivated Plants, published in 1882. 

While the value of the roselle for culinary purposes was recog- 
nized much earlier, as has been shown on another page, only 
recently has its commercial worth in this respect begun to be 
appreciated. The cultivation of the roselle on an extensive scale 
for this purpose was first attempted in Australia, and Semler 
reports two large preserving factories for the manufacture of 


*Hughes, G. Natural History of Barbados 204. 1750. 
+ Cavanilles, A. J. Monadelphiae Classis Dissertationes Decem 151. 1790. 
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jam as being in operation in Queensland, 1892,* and according to 
Shinn ¢ roselle jam is shipped from Queensland to Europe in 
large quantities. The more recent contributions to the knowledge 
of the roselle are an article by G. Watt in Dictionary of the Eco- 
nomic Products of India, 1885, and Farmer’s Bulletin No. 307, 
Roselle: Its Culture and Uses, U. S. Department of Agriculture, 
1907, by the writer. See also Report of the Florida State Horti- 
cultural Society, 1908, and the Reports of the Hawaii Agricultural 
Experiment Station, 1907 and 1909. The description of the 
Victor variety of William A. Taylor, in the Yearbook, 1909, is 
accompanied by an excellent illustration of the fruit of this 
variety in natural colors. 


BUREAU OF PLANT INDUSTRY, 
WASHINGTON, D. C. 


*Semler, H. Die tropische Agrikultur 391. 1892. 
+ Calif. Agr. Exp. Sta. Rep. 1896-1897: 382. 
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The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in its broadest sense. 

Reviews, and papers which relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany, Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omissions, their kindness will be appreciated. 

This Index is reprinted monthly on cards, and furnished in this form to subscribers, 
at the rate of one cent for each card. Selections of cards are not permitted ; each 
subscriber must take all cards published during the term of his subscription. Corre- 
spondence relating to the card issue should be addressed to the Treasurer of the Torrey 
Botanical Club. 


Arthur, J.C. New species of Uredineae—VII. Bull. Torrey Club 37: 
569-580. f. 11 Ja 1911. 

Includes 13 new species in Puccinia (3), Uromyces (2), Uropyxis (1), Uredo (3), 

Peridermium (1), and Aecidium (3). 

Atkinson, G. F. The origin and taxonomic value of the “‘veil’’ in 
Dictyophora and Ithyphallus. Bot. Gaz. 51: 1-20. pl. 1-7. f. 1. 
17 Ja 1911. 

Bailey, L.W. The marine and estuarine diatoms of the New Brunswick 
coasts. Bull. Nat. Hist. Soc. New Brunswick 6: 219-240. pl. 1, 2. 
D 1910. 

Bancroft, K. A bacterial disease of potato and ‘tomato. Agric. Bull. 
Straits and Fed. Malay States 9: 478-480. D I9gto. 

Bancroft, K. <A preliminary note on the fungus causing the ‘“‘die-back”’ 
disease of cacao and of Para rubber. Agric. Bull. Straits and Fed. 
Malay States 9: 475-478. D 

Bartlett, H. H. Botanical evidence of coastal subsidence. Science II. 
33: 290-31. 6 Ja 1911. 


Besley, F. W. The forests and their products. Maryland Weather 
Service 3: 363-379. pl. 38, 39. 1910. 
Blodgett, F. H. The agricultural features of Maryland. Maryland 
Weather Service 3: 305-359. pl. 33-37. f. 9-15. 1910. 
99 


100 INDEX TO AMERICAN BOTANICAL LITERATURE 


Blodgett, F. H. Ecological plant geography of Maryland, midland 
zone; upper midland district. Maryland Weather Service 3: 221- 
274. pl. 21-27. 1910. 

Blumer, J. C. Notes on growth of pine seedlings. Plant World 13: 
296, 297. D 1910. 

Brainerd, E. Viola palmata and its allies. Bull. Torrey Club 37: 
581-590. pl. 36. 11 Ja 1911. 

Brand,A. Zwei kritische Pflanzengattungen. Helios 26: 58-62. 1910. 

Capnorea and Ellisiophyllum. 

Campbell, D. H. The nature of graft-hybrids. Am. Nat. 45: 41-53. 
f. 1. Ja 

Chamberlain, E. B. A peculiar Hylocomium. Bryologist 14: 9. pl. 3. 
Ja 1911. 

Chrysier, M. A. The ecological plant geography of Maryland; coastal 
zone, western shore district. Maryland Weather Service 3: 149-197. 
pl. 13-18. 1910. 

Clements, F. E. Minnesota mushrooms. Minnesota Plant Studies 4: 
1-169. pl. 1, 2. f. 1-124. S 1910. 

Clute, W. N. Asplenium Glenniei. Fern Bull. 18: 1to1—104. 
1g1t.] [Illust.] 

Clute, W. N. A fern new to the United States. Fern Bull. 18: 104, 
105. [Ja 1911.] 

[Clute, W. N.| Rare forms of fernworts—XVI. Fern Bull. 18: 
106-111. [Ja [Illust.] 

Onoclea sensibilis {. obtusilobata and allied forms. 

Clute, W. N. Two new polypodies from Arizona. Fern Bull. 18: 

97, 98. [Ja 1o11.]  [Illust.] 

Crawford, D. L. Castilla rubber pests in Mexico. Am. Rev. Trop. 
Agric. 1: 241-247. S 1910. 

Daniels, F. P. The flora of Columbia, Missouri, and vicinity: an 
economical and systematic study of a local flora. Univ. Missouri 
Stud., Sci. Ser. 17: 1-319. pl. 7. Ja 1907. 

Fink, B. Notes on a collection of Boletaceae. Ohio Nat. 11: 267-270. 
16 Ja 1911. 

Fischer, E. Studien zur Biologie von Gymnosporangium juniperinum 
—I. Zeits. Bot. 1: 683-714. f. 1-8. D 1909;—II. Zeits. Bot. 2: 
753-764. D 1910. ‘ 

Forbes, C. N. New Hawaiian plants—I and II. Occasional Papers, 


B. P. Bishop Mus. 4: 296, 297. f. 1-3 and plate. 1910. 
Exocarpus luteolus Forbes. 
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Fox, C. P. Ohio grown rubber, crop of 1910. Ohio Nat. 11: 271, 272. 
16 Ja 1o1t.  [Illust.] 

Frye, T. C. Height and dominance of the Douglasfir. Forest. Quart. 
8: 465-470. D 1910. 

Gates, F. C. Some effects of protracted drought upon xerophytic 
plants. Plant World 13: 298. D 1910. 

Gleason, H. A. The vegetation of the inland sand deposits of I'linois. 
Bull. Illinois State Lab. Nat. Hist. 9g: 1-174. f. 1-6. pl. 1-20. O 1910, 

Greene, E. L. Certain aspects of the species question. Am. Midland 
Naturalist 1: 245-263. 1 D 1910. 

Griggs, R. F. Phlox stolonifera rediscovered in Ohio. Ohio Nat. 
Ir: 261, 262. 16 Ja 1911. 

Harper, R. M. Notes on the distribution of some plants observed in 
traveling through the coastal plain from Georgia to New York in 
July, 1909. Bull. Torrey Club 37: 591-603. 11 Ja 191. [Illust.] 

Hasse, H. E. Additions to the lichen-flora of Southern California 
No. 5. Bryologist 14: 2-4. Ja 1911. 

Acaros pora peltata*Hasse, Biatorella terrena Hasse, Caloplaca verrucosa Hasse. 

Hay, G. U. Average opening of flowers. Bull. Nat. Hist. Soc. New 
Brunswick 6: 251-253. 1910. 

Heller, A.A. Thelimber pine. Muhlenbergia 6: 128-132. 31 D 1910. 
Pinus flexilis James. 

Herre,C. Keimfahigkeit des Samens von in Deutschland angepflanzten 
Exoten. Mitteil. Deuts. Dendr. Gesells. 1910: 59-62: 1910. 

Howe, R. H. The genus Usnea and its Linnaean nomenclature. Bull. 
Torrey Club 37: 605-609. 11 Ja 1911. 

Jeffrey, E. C. The affinities of Geinitzia gracillime. Bot. Gaz. 51: 
21-27. pl. 8. 17 Ja 1911. 

Jennings, O. E. Notes on the distribution of certain plants in western 
Pennsylvania. Fern Bull. 18: 99-101. [Ja 1911.] 

Johnson, D.S. An opportunity to study the origin and development of 
a tropical forest. Jour. N. Y. Bot. Gard. 11: 273-276. D 1910. 
Kaiser, G. B. Moss and lichen collecting in the Catskills. Bryologist 

14:1, 2. pl. r. Ja 1911. 

Lutman, B. F. Some contributions to the life history and cytology of 
the smuts. Trans. Wisconsin Acad. Sci. 16: 1191-1244. pl. 88-95. 
O 1910. 


Lyon, G. E. New Jersey forests and forestry. Forest. Quart. 8: 
450-461. D 
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MacDougal, D. T. Organic response. Am. Nat. 45: 5-40. f. I-5. 


Ja 
An abstract of this paper is published in Science II. 33: 94-101. 20 Ja rott. 


McPherson, W. The formation of carbohydrates in the vegetable 
kingdom. Science I!. 33: 131-142. 27 Ja 1911. 

Matthews, G. F. The oldest Silurian flora. Bull. Nat. Hist. Soc. New 
Brunswick 6: 241-249. 1910.  [Illust.] 

Moore, A. H. William Gleason Goldsmith. Rhodora 12: 227-228. 
2 Ja 1911. 

Morris, F. J. A. Club mosses. Ottawa Nat. 24: 169-175. 9 Ja 1911. 

Mottet, S. Cocos campestris Mart. Rev. Hort. 11: 9-12. f. 7, 2. 
1 Ja 1911. 

Nie[u]wland, J. A. A fiew genus of Am. Midland Naturalist 
I: 263, 264. .1 D 1910. 


Bataprine Nieuwland based on Galium hispidulum Michx. and G. uniflorum 
Michx. 


Noelle, W. Studien zur vergleichenden Anatomie und Morphologie 
der Koniferenwurzeln mit Riicksicht auf die Systematik. Bot. Zeit. 
68': 169-266. f. I-50. D 1910. 

Pardé, L. Le Pin de Coulter. Rev. Hort. 11: 12-14. f. 3. 1 Ja 1911. 

Parish, S. B. The effect of cement dust on citrus trees. Plant World 
13: 288-291. D 1910. 

Peirce, G. J. An effect of cement dust on orange trees. Plant World 
13: 283-288. D 1910. 

Pittier, H. A preliminary treatment of the genus Castilla. Contr. 
U. S. Nat. Herb. 13: i-ix+247-279. pl. 22-43. f. 45-54. 31 D 1910. 

Quehl, L. Mamillaria barbata Engelm. Monats. Kakteenk. 20: 
180. 15 D 1910. [Illust.] 

Rehder, A. Einige neue und kritische Gehélze. Mittei!. Deuts. Dendr. 
Gesells. 1910: 248-254. I910. 


Clematis serratifolia Rehder, Rosa Jackii Rehder, and new varieties in Ribes (1) 
Rosa (1), Hypericum (3). 


Rolfe, R. A. New orchids: decade 37. Kew Bull. Misc. Inf. 1910: 
368-371. D 1910. 
Includes Lycaste lata Rolfe and Sigmatostalix peruviana Rolfe, from Peru. 
Shreve, F., Chrysler, M. A., Blodgett, F. H., & Besley, F. W. The 
plant life of Maryland. Maryland Weather Service 3: 1-533. pl. 
1-39. f. I-15. 1910. 


